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Patience is the watchword in the brewing of 

Miller High Life . . . from the harvesting of the finest 
barley, to the precise moment when the final 

brew reaches the peak of perfection. Only this wav 

can Miller High Life keep faith with уои... and the 
millions like you who have come to expect the best ٠ 
from Miller In bottles, cans, on draft . . . always right! 
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It gives you at 3,000 miles 


Notice we say “at least." That's what ‘‘mile-ier”’ 
means. The Round Tire—Atlas Plycron*—has a 
husky overall construction that helps it roll at 
least 3,000 miles further than tires that come on 
most new cars. Once again, road tests against 
complete sets of tires for new 1968 cars proved it. 

One good reason for this extra mileage is the 
muscular Atlas Plycron tread. It's ''tread-ier," 


because it's made of tough, long-lasting rubber 
compounds. This tread has a unique design that 
puts more of its surface on the road. Where you 
need it. And this tread is backed by full 4-ply 
construction. Safety? We safety-tested the Atlas 
Plycron 54 different ways. So you can be sure. 
Get Atlas Plycron tires and start thousands of 
miles ahead! 


LAS 


Tires - Batteries - Accessories 
Sold at over 50,000 leading service stations 


MK TRADE-MARKS ''ATLAS^^ ''PLYCRON'* REG. U.S. PAT. OFF. (C) 1968 ATLAS SUPPLY CO. 
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HIGHLIGHTS OF THIS ISSUE: 


Is Japan Ahead in Wankel-Powered Cars? pace 75 a 


Here's a look at two Wankel-engined cars—and a test ride in the new Mazda Cosmo. 


GH DOWNS Builds Telescopes for Fun 


PAGE 82 
personality shows how he grinds lenses, and tells 


And you can, too! The famous 


how you can join the hobbyists who view the stars with homemade telescopes. 


The Truth About X-Ray Hazards from Your TV Set 


PAGE 86 e 
w serious is it? 


The Government is concerned abou is previous F. 


k Preview of the ’69 Mustang Pace 92 
What will America's best-selling sporty car look like for '69? Read this PS inside report. 


Ideas for Improving Your Home  sranrs ом pace 150 


Big 50-page section gives you projects, techniques, new products, and smart ideas. « 
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16-PAGE IN-DEPTH REPORT: 
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A PS team of experts answers your questions 
about safety, tread wear, retreads, ply rating, 
wet stopping and skidding, rayon vs. nylon 


.. and lots more. 
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COMING NEXT MONTH 


e The F-111 Fighter-Bomber —behind the scenes 
with our most controversial plane—By Ken Gil- 
more. 

* How to Drive the Turnpikes—lifesaving coun- 
sel to keep you out of trouble on expressways. 
e The Truth About Pot—a non-cop, non-hippie 
report on marijuana. 

e “Тһе Codebreakers" —a special 16-page sec- 
tion of highlights from David Kahn's exciting 
new $14.95 book on secret military and diplo- 
matic communications that spell war and peace. 
* Calling All Campers!—essential information 
for outdoor vacationers, including How to Pick 
the Right Camper . . . Ford's Goldline Plastic 
Camper . . . New Comfort in Campers . . . Big- 
ger, Colorful Tents . . . What's New in Stoves. 

* ABC's of Keeping Your Car in Tune—how to 
aim your headlights. 

* Antifreeze in Summer?—drain it or leave it? 
* PS Blueprint Project—how to build a hand- 
some, modern reclining chair. 
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GUMOUT 
Cleans carburetors 


Every carburetor gets 
dirty and gummed-up. 
GUMOUT is the easy way 
to clean carburetors fast. 


Just add GUMOUT to the 
gas tank. Cures ROUGH 
IDLING, STALLING, 
POWER LOSS and HARD 
STARTING. You'll quickly 
notice the big difference. 
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Enjoy a really smooth 


running engine. Buy Jee ist 
GUMOUT atleading Auto EN uv 

: [oUm haret 
Supply Stores, Service Ming 
Stations—wherever fine | "T qm. — " 


auto products are sold. 
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GUMOUT DIVISION 


Pennsylvania Refining Co., Cleveland, Ohio 44104 
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100% Pure Pennsylvania 
Wolf’s Head Oil Refining Co. 
Oil City, Pa. 
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Think you may be turned down? 
Here's how ambitious men get 
important promotions without 
even having to ask. 


If it’s been a long time since you’ve 
celebrated a raise in salary, ask 
yourself why. Are you really worth 
more money? If you're not sure, 
look again at men who have moved 
ahead...men so clearly marked for 
promotion that when it came it was 
just what everyone expected. 

How did they do it? The most 
usual answer: through special 
training. Special training is the 
direct way to increase your per- 
sonal value, your income, your 
rate of advancement. Soon other 
employers are likely to seek you 
out—because many importaní po- 
sitions today are going begging for 
lack of qualified people to fill them. 

For more than half a century, 
LaSalle has trained men and 
women for higher success in busi- 
ness. More than 100,000 students 
enroll each year in low-cost 
LaSalle courses. Why not start to- 
day to get out of the ranks of the 
untrained and prepare for leader- 
ship? Without interfering with 
your present work — using only 
your spare time — you can qualify 
for the career opportunity of your 
choice through home study. 

Mail coupon for free booklet de- 
scribing the training that interests 
you. LaSalle, 417 5. Dearborn, 
Chicago, Illinois 60605. 


LASALLE EXTENSION UNIVERSITY 


A Correspondence Institution * 417 South Dearborn, Dept. 76-110, Chicago, Illinois 60605 


Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: 


DRAFTING 

[ 1 Complete Drafting 
INTERIOR DECORATION 
L] Professional Training 


ART TRAINING 


ACCOUNTING 

ÛÎ] Complete Accounting 

C] Income Tax 

C] Accounting Fundamentals 
O CPA Training 

O Modern Bookkeeping 


BUSINESS MANAGEMENT 

L] Complete Business 
Management 

C] Credit and Collections 

[ ] Office Management 

LI Personnel Management 

C Sales Management 


REAL ESTATE 

0 Complete Real Estate 

[ Real Estate Brokerage 
[Г] Real Estate Management 
Interested in a career 

nof listed? Write here: 


COMPUTER PROGRAMMING 
C] Complete Training 


LAW COURSES 

ÛJ] Bachelor of Laws Degree 
[ ] Business Law 

[ ] Insurance Law 

O Claim Adjusting Law 

O Law for Police Officers 


STENOTYPE 
O] Machine Shorthand 


TECHNICAL COURSES 

Û] Air Conditioning, 
Refrigeration, Heating 

Г] Diesel 


TRAFFIC & TRANSPORTATION 
O Complete Traffic Маг. 
Truck, Air, Rail, Sea 


Г] Commercial Ar! 

[ ] Oil, Water Color 
Painting 

0 Complete Training 


Name........ 


Address 


City & 


I 
1 
1 
| 
HIGH SCHOOL CAREERS FOR WOMEN || 
L] High School Diploma — [ ] Accounting i 
dore | L] Bookkeeping 

LANGUAGE INSTRUCTION ГТ Commercial AA i 
C] French Fic ier P " i 

Cl Spanish omputer Programming 
| [ Dental Assistant i 
MUSIC INSTRUCTION C] Interior Decorator i 
C] Piano C] Real Estate ig 
L] Guitar L] Secretarial i 
(J Other: O Stenotype i 
ў 
ee a el. кана i 
Please print carefully { 
ыа акан wA AO RF coc LEEREN eoo ow. Rc RT. ааш { 
{ 
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zi 
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Occupation........... 
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run out of water | 


Like onto a trailer, beach or uncharted sandbar... FASTBACK OMC |7 
Stern Drive puts these and other worries ’way beneath you, with # 
the highest-kicking power tilt in stern drive—a good 10° тепе 
than any other stern drive built. And that’s only one perform- di | 
ance feature built into every economy-minded ОМС Stern @ 
Drive. Оп top of the most exciting power on water, you get 15? 3 
greater maneuverability, electric power shift and exclusive @ 
ОМС rubber-cushioned engine cradle—all at no extra cost. @ 

And all protected by famous OMC corrosion resistance and @ 

the industry's only full 2-year warranty.* See your boat 
dealer. Or send for the 1968 OMC Power Catalog, yours @ 

free from Outboard Marine Corporation, Galesburg, Illinois. £ 
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The only stern drive with a 2-year warranty 
For 24 months after purchase, OMC Stern Drive will replace to the original purchaser of an OMC Stern Orive any part 
of its manufacture, which upon inspection proves to have failed in normal use due to faulty material or workmanship, 


PS Readers 
Talk Back 


Death at the wheel 


I’ve just been rereading the letters on 
highway death traps ["Readers Talk Back,” 
Jan.] and want vou to know that I'm fed up 
to the ears with Naderized cars and Con- 
gressman Blatniked highways. I’m almost 
a million-miler and have never owned a car 
I felt was basically unsafe. I’ve seen lots 
of cars that were unsafe—the fault of the 
owners letting them deteriorate. If some nut 


wants to hit a bridge abutment, tree, or pole, 
and kill himself, why blame it on the thing 
he hits? If he hadn’t hit it, he’d have clob- 
bered another car. We should direct our ef- 
forts toward keeping idiots and numbskulls 
from becoming drivers if we really want 
safe highways. 

WILLIAM Н. DAVIDSON, Girard, Ohio. 


Picking the top color-TV sets 


"Your Buyers Guide to the Top 10 Color 
TVs” [Feb.] was very worthwhile reading. 
But your jury knows something about color 
TVs and I’m sure each member has his own 
favorite brand. Did the PS jury judge blind- 
lv, or did they know which brand they were 
judging? 

JOHN S. Cicio, Brooklyn, N.Y. 


Our panel knew which sets they were 
Judging. as. in our car tests, our experts 
know which cars they are driving. [n both 
cases we call them as we see them. 


. After titillating PS readers with glow- 
ing descriptions of Heathkit color TV qual- 
Itv, vou have now raised doubts as to whether 
it's worth the bother, despite the dot genera- 
tor. Why couldn't the Heathkit have been 
compared to these others? 

HENRY WISE, Hamburg, N.Y. 


. I know you can't compare all the avail- 
able sets, but don’t you think you should have 
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included one kit like the Heath GR-295? Will 
kit building just satisfy my creative urge, or 
can I produce a finished set equal to, or bet- 
ter than, those listed? 

RICHARD В. BALL, Ardmore, Pa. 


Since it was not practical to test all the 
color-TV sets on the market for one article, 
we limited the number in the most logical way! 
—the top 10 in sales volume. The omissions 
from our test should not be interpreted as a 
reflection on the quality of the untested sets. 
As for the Heathkit sets, we published їп- 
depth evaluations [Mar. 67, May '66] and 
we learned nothing in our last tests to make 
us want to change our original evaluations: 
The performance of these kit-built sets is at 
least equal to that of the top-quality ready- 
made sels. 


Music maker brings back memories 


We were pleased to see the organ article 
['"T'wo Top-Notch Electronic Organs That 
Come in Kits," Jan.], but we'd like to make 
a couple of small corrections. The Schober’ 
Consolette II does make sounds very close 
to those of organ pipes—but the pipes are 
largely those of the old cinema theater or-‘ 
gan. 'The organ is thus very suitable for 
popular, theater, and "standard" music. The 
price for the complete set of kits (less ampli- 
fler and speaker system) is $925, and the 
optional Percussion Group (tuned instru- 
ment sounds like piano, bells, xylophone, 
etc.) is $199.50. 

RICHARD H. Dorr, Pres. 
The Schober Organ Corp., NYC: 


How about it, snow babies? 


Skier Lee Tremblay of Vaudreuil, Que., 
[^Readers Talk Back," Feb.] belittles U.S. 
residents for not being self-sufficient if they, 


take ski instructions. Is he seir-sufficien. | 
enough to try surfing? 


Victor NEALLY, Newport Beach, Calif., 


... І am waiting for news of the mass 
exodus of ski instructors from Canada that 
will surely take place when they learn, 
thanks to M. Tremblay, that “we” Сапа-$ 
dians don't, and never will, need them. 
Could his rash statement have been based 
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| Size for size, this new, more powerful Sears DieHard gives you 35% 
more usable starting power than the best battery anyone else makes. 
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. This is not the DieHard you 

" have been reading about. 

- (The most powerful car 

„ battery of its size in America.) 

This one is even more 

› powerful and you can see 
through it. With a battery 

. this good we have nothing 

to hide. | 
The DieHard began with a 

thin-walled case. For more 
room inside. We started 

out by putting in higher 

plates, and more acid. 

Now we've found we can 

‚ make the plate wider as 
well as higher. 

4 At first glance a few 
square inches may not look 
like much. But this is a 78 

late battery. So when you 
add it all up you get an 
extra 680 


4 square inches 
of plate area 
“ In contact 
\ pati the a 
x s Q9) Dattery acid. 
The high, wide plate And that 


p produces a lot of extra 
power. 

& This is no ordinary 
advertising claim. We 

» aren't giving you an inch 

апа calling it a mile, — . 

Ў We аге giving you 35% 

* more usable starting power 

" than the best battery of its size 

. made by anyone else in 


the business. 

Try that out 
оп a balky 
engine some 
freezing Thinner but stronger. 
morning and see what 
we mean. 

If you want to thank 
something, thank 
polypropylene. This weird 
sounding plastic is one of 
the leading miracle 
materials in an age of 
miracle materials. Even with 
5096 thinner walls, it is 
far stronger than the old 
black battery case ever was. 

At zero degrees, it is 6096 
stronger. At normal room 
temperature, it is six times 
stronger. And after exposure 
to 200 degrees (check 
the temperature under your 
hood on a hot day) it is a 
fantastic forty times 
stronger than the old-type 
black rubber battery case. 

So we did something else 
to the new DieHard. 

To make sure you know 
yourre getting the strongest 
battery case there is—the 
polypropylene case— we 
left it the natural color of 
polypropylene. | 

A handsome off-white. 

A sort of milky color you 
can see through. If you look 
close you can see the 


plates. And the acid. 

You can also see when 
your battery needs water. 
And if this helps you take 
better care of your DieHard, 
that's fine with us. 

Because we guarantee 
the DieHard for five long, 
happy years. And when Sears 
guarantees, Sears guarantees. 

There are over 2000 
places you can buy the 
DieHard. They're all Sears, 
Roebuck and Co. stores. 
You can Charge It on your 
Sears Revolving Charge. 
The Sears 5-year guarantee: 
"Free replacement within 90 
days of purchase if battery 
proves defective. After 90 
days we replace the battery, 
if defective, and charge 
you only for the period of 
ownership, based on the 
regular price less trade-in 
at the time of return, 
prorated over number of 
months of guarantee." 


The DieHard 
America's most powerful 


car battery 
Sold only at Sears. $29.95 with trade-in. 


ALLSTATE 
Youcan'tdobetterthan Sears. 


The DieHard is so new it's available in Group 24 only. This size fits most Chevrolets, Chryslers, Dodges, Plymouths, Studebakers, many 
+ Oldsmobiles and Pontiacs, all Ramblers and Willys. Soon it will be available in all popular sizes. Sears carries a complete line of other fine 


batteries as well, in a wide range of prices. 
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le just lost his chance (0 
make a choice. 


oe 


His induction notice 

caught him with his decisions 
down. He waited 

too long to choose Army. 


If he had acted sooner, 
he would have had his pick 
of more than 300 jobs. 

And his choice would have 
been guaranteed in writing 
before he joined up. 


So don’t wait. Choose 
your specialty and get the 
best training in the world. Inan 
outfit you can be proud of. 
There’s no better way to 
become highly skilled. 

No better way to fulfill 

your military obligation. 


Your future, your decision 


... choose ARMY, 


Army Opportunities Е 
Dept. 200 PS-4-68 
Hampton, Va. 23369 

Please mail me your free 40-page booklet. 


Name к= = 

Address 
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PS Readers Talk Back 
[Continued] 


on his own personal experience, or has he 
gotten skis confused with toboggans? 
R. Upton, Downsview, Ont. 


Wonder-Boy joins roundup 
We were dismayed when we were not in- 


cluded in your roundup [“‘Let’s look at the | 


Power Mowers for '68," Feb.]. Simplicity 
pioneered this field, introducing the Wonder- 
Boy model in the early fifties. At that time, 
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Wc p 
qm. T, 
الاس وو‎ + 


Industrial Design magazine gave it recogni- 
tion as an original and best design of the year 
in the riding-mower field. Furthermore, the 
State Department requested that we exhibit 
the mower at the Brussels Worlds Fair. The 
chief reason for recognition has been our 
patented free-floating nonscalp mower, front- 
axle mounted—an important safety feature. 
Wonder-Boy, therefore, remains a leader. 
Ed Large, Adv.-Sales Promotion Mer. 
Simplicity, Port Washington, Wis. 


How we receive moon photos 


Congratulations on your excellent and in- 
formative article, “How Lunar Orbiters Took 
Dramatic Moon Pictures” [Dec.], highlight- 
ing the contributions of NASA’s Lunar Or- 
 biters to America’s space program. 

We would like to mention, however, that 
the readout and recording on earth “by an 
advanced, extreme high-definition RCA ver- 
sion of a television-like scanning process" 
was, in fact, pioneered and developed en- 
tirely hs CBS Laboratories. 


This system, whose heart is the unique | 


` Line Scan Tube also developed by CBS Lab- 
oratories, made it possible for the five Lunar 
Orbiters to transmit back to earth the high- 


est resolution ever achieved in radio trans- 


mission of photographs. 
Leo J. Murray, Director of Information 
CBS Laboratories, Stamford, Conn. 


PS regrets having misassigned credit due 
to CBS Laboratories for its important con- 
tribution to the high quality of the lunar 
photos, and is glad to set the record straight. 

Continued 


After 

you ve 

had your 

fling with 
tobaccos 
kissed with per- 
fume and laced 
with honey, Wy 
Revelation. Sweet xád t 
syrupy, Revelation is not: 
Revelationissimplyaricher ^ 
blend of five great-tasting 
tobaccos. Nothing else. Pipe 
smokers don't always start 
with Revelation. But a great 
many end up with it. 


for the experienced pipe smoker. 
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` Free 1968 
NewYork State 
Travel Guide. 
96 pages. 
204 color photos. 


890 resorts, 
attractions. 


Where to go. How to get there. Facts 
about over 890 resorts, scenic wonders, 
children's attractions, museums. Time 
schedules and admission prices (if any) 
are Included. 

l New York State Dept. of Commerce 


Rm. 422, Box 1350, Albany, N.Y. 12201 


Send my free ''Vacationlands," listing schedules 
| and prices of attractions. 


| Name 

Address | 
| | 

| City -State Zip |... | 

| PLEASE INCLUDE ZIP FOR FASTER RETURN | 
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| Safety standards for the imports? ' 


| first time I have ever seen four cars ех- 


| proposal by Russian scientists in which ‘‘bal- 


PS Readers Talk Back 
[Continued] 


Do foreign cars imported here have to 
comply with the new federal auto-safety 
standards? 

STEVEN KLEBE, Fords, N.J. 


Yes, if manufactured after Jan. 1, 1968. 
Only cars owned by foreign diplomats and 
cars brought in by foreign tourists, for tour- | 
ing only, are exempt. You can also bring 
in a nonconforming car, but you must post 
bond that you will bring it into conformity 
Ja a short time. 


Norbye/Dunne—duck or grin 


I enjoy your magazine very much, I think К 
it is wonderful. But I sure hate to see you 1 
ruin it by publishing those phoney Norbye/ . 
Dunne reports. Somebody should tell 
these boys that only cars with comparable 
equipment can give a true comparison. In 
the tests reported in January [““These Fam- ғ 
ily Sedans Pack Some Surprises" |], a Chevy 
with a Powerglide transmission—dating from 
1950— was compared with cars equipped with 
modern three-speed transmissions. Some- 
body should tell Norbye and Dunne that 
Chevy has a Turbo-H ydramatic. 

IRA PORTLAND, Chicago 


But Chevy doesn’t offer it as an option 
with the 307-cu.-in. engine, which is the stan- 
dard-size V-8 and makes the Chevy test car 
comparable with the others. 


. I have just finished reading the Nor- 
bye/Dunne report [Feb.] on the sporty com- 
pacts—- Ford Mustang, Plymouth Barracuda, 
Chevrolet Camaro, Javelin SST. I like the 
originality and style of the article. It's the 


plained so well at one time. 
SIMCHA LEFKOWITZ, Kew Gardens, N.Y 


Windmills in the air 
“Science Newsfront" [Feb.] described a 


loon-supported windmills five miles up in the 
sky would drive generators and send elec- 
tricity to earth through anchor cables." Let's, 
hope this idea doesn't catch on over here. 
Aviators have a tough enough time as it is 
with 1,000-foot antennas sticking up all over 
the place. Imagine having to weave your 
plane through a sky full of barrage bal- 
loons! 

JEREMIAH RANDALL, Atlanta, Ga. 


Want to get something off your chest? 
Write “Readers Talk Back," POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


ТОМ McCAHILL SAYS: 


“The appliance repair field 


Е: 


= 


File, 


La 


is so uncrowded 


its almost lonely!” 


Someone once said that if you build a better mousetrap, 
the world will beat a path to your door. In the home 
appliance business, a lot of enterprising companies 
have gotten rich peddling a list of handy electrical 
gadgets for the home longer than Wilt Chamberlain's 
arm. The trouble is, the dozen or more appliances in the 
average American home can go on the fritz, and men 
with the proper training to do repairs are as scarce as 
knee-length skirts on teen-agers. 

Good Appliance Repairmen are a rare breed these days. 
Those with a little ambition are booked so solidly you 
can wait days to get somebody to fix a balky refrig- 
erator or cantankerous toaster. Sometime. you have to 
settle for a bum job from a guy who had no business 
calling himself an Appliance Repairman in the first 
place. 

This brings me to my point. If you want to make money 
in a field that’s begging for trained technicians, there’s 
a fine, low-cost home-study plan available that teaches 
you how to handle every type of Appliance repair in 
detail—including refrigeration, air conditioners, and 
even small gas engines. This course was prepared by 
the instructors at National Radio Institute. This is the 
oldest and largest home-study school in the Electronics/ 
Electrical fields with more than fifty years’ experience 
training men like yourself for new careers or spare-time 
or full-time businesses of their own. 

A few years ago, NRI recognized the increasing de- 
mand for trained Appliance Repairmen. They set about 
preparing well-illustrated, easy-to-understand lessons 
that teach you how to repair home, commercial and 
farm Appliances. NRI even added a professional Ap- 
pliance Tester that's included in their low tuition. 
With the Tester and a few basic tools you probably 
already have, you're equipped to service most Electrical 
Appliances. If you aren't making as much as $4 to $6 


an hour in spare time fixing Appliances for friends and 
neighbors within a few months after enrolling, my name 
isnt MeCahill. 


The reason Гт no doubting Thomas, is because the 
stall at NRI is composed of experienced instructors 
who guide you through the course with more personal 
attention than you'd get in many classrooms. With the 
kind of help they give a student and the kind of course 
they have, you can be the man in demand in this field— 
even if you've never tried to rewire a plug, or got fed 
up with school at the 9th grade. 


The best advice I can give you is to clip the coupon 
below and send for the NRI Appliance Training Cata- 
log. It’s free, and there's no obligation. NRI doesn't 
employ salesmen, so nobody will be knocking at your 
door. All it will cost you is a postage stamp. Take it 
from Uncle Tom, the Appliance Repair field needs 
«ood men. Now. 


TOM McCAHILL 


p———————————————————————————————————————————4 


3939 Wisconsin Avenue, Washington, D.C. 20016 


Accredited Member National Home Study Council. 


ee —‏ — —€ — — — —- — —— — س 


APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 


OK—I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman will call. 


Name... erret wuEüHmxzrEHEREEFRHABABRSHSESRSHEERSESEESHHEBaARReSAEBSESAREBSARARRRREREZARRÁARaa ERR анааан O 7 7 NUT LEELEE CETTE eer ey I] 
Address eire т ИИ — — —ssÓ— ——— RR ie RP oai. 
City. SRR PEARSE he CPE eT eee rear ИНИ... LEER pa inam RUM TE a TTE TN 


601-048 


——  — س — — ص‎ A—-— c — م‎ —. —-— 


ÛJ Check for facts on new GI Bill. 
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Basic in any tool kit... | ш 


Ms а m 
v | | 


Now—the silent motorcycle 


е р Areal precision heavy-duty gun! _ Oscar Knipp of New Memphis, Ill., got - 
Hundreds of uses} Easy action handle . .. exclusive tired of walking from his home to his shop, 
indoors and out: "Power Dot” for greater staple so he built this electric motorbike from 


penetration... handle lock... built-in 


e Ceiling tiles staple extractor... takes 5 staple junkyard parts. The motor is from an air- 

e Upholstering | sizes plus special Loktile® staples plane-engine starter. Two eight-volt bat- 

e Shelf trimming] for ceiling tile installation. teries produce a speed of 25 m.p.h. He 

e Valances at all hardware, department, 50 05 recharges about once each 20 miles. 

e Window shade stationery stores. ONLY 

e Fencing #800-X Chrome F E. | A 


Heavy-Duty Tacker Gun $9.50 


#101 High Compression Tacker Gun. 
Takes 2 staple sizes. $5.95 


• Insulating 
e You-name-it! 


1 =н кз - 
EW See the complete quality line of | Space-age church in the round 
N Swingline Adhesives 


The designers of the Gemini spacecraft 
could have used this Roman Catholic * 
cathedral in Liverpool, England, а ,; 
model. The fact is, Architect Frederick 4 
Gibberd drew his plans for it a couple of l 
years before the Gemini flights began. : 
Unlike the spacecraft, it is conerete. 
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‚ At last! A pouch that gives you 
tobacco so fresh it's like buying it 
їп a vacuum-packed can. 
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We've sealed the top! So 
every pouch of Kentucky 
Club is absolutely air-tight. This sensational 
pouch...a Kentucky Club exclusive... means 


| 
| 
і 
| 
| 
| 
we can guarantee you fresh tobacco. (48%  ! 
| 
| 
[ 
[ 
| 
| 
| 
| 


Fresh Торассо, Вох С, Wheeling, W. Va. 26003 

Gentlemen: | want to smoke fresh! Here's my 
empty, old-fashioned pouch. Please send me 
your new air-tight pouch... full. 


m 


Name 
Address. 


„, fresher than tobacco in any other pouch.)* 
` Like to see how great really fresh tobacco 
sese send us an empty pouch of the tobac- 


pa you now smoke (any brand but ours), and Zip 
` | Oee Y — — کے‎ Sy ت‎ 
Pipe by 
ne Whitehall 


[ 
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“Say, Smokey-” 


A clinic on cars by America's 
most famous mechanic 


Each month in POPULAR SCIENCE Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 


the end of the column. Please print your name 


and address. 


> T \ 


=. M rs. 
UAE amo d T3 


“My 1967 Fairlane XL 390, with power- 
assisted disk brakes, has a funny squeak in 
the front end every time the wheels revolve. 
The Ford dealer can’t fix this.” 

L. MOLINE, Grand Forks, N. D. 


You get that squeak at no extra charge 
with disk brakes. The pads are so engin- 
eered that they rub slightly all the time. As 
the pads become glazed and harder, and 
the disks get a road-film build-up—along 
with a few grooves—the music begins. But 
you're safer with disks, noise and all. 


“My wife and I feel that the best way to 
see the country on a transcontinental trip 
would be to travel with a trailer. The trou- 
ble is that our car is a 1967 VW square- 
back with a weight of 2,000 pounds on a 
65-hp. engine. Is the engine capable of tow- 
ing a small trailer safely? Would we have 
stability problems in wind? Could we brake 
adequately? Would sway-control and boost- 
er springs be necessary?" 

FREDERICK. V. KNAPP, Delmar, N. Y. 


I wouldn't recommend towing a trailer 
across the country with that car, though it's 
a good little car. You'd be a nervous wreck 
before you finished unless it was a very 
small trailer. Your car weight should exceed 
that of the trailer. You'd need a lot more 
brake area and heavy-duty sway-control 
items such as shocks, springs, tires, and 
sway bars. Whatever car you use, I suggest 
you buy the type of trailer hitch that puts 
the trailer strain on it toward the middle of 
the chassis instead of on the rear bumper. 


"When I shift my '66 Chevy, with the 
283 engine and three-speed column lever, 
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it was new, the dealer’s service manager , 
told me it had to ‘break in a little. Now, 
after 16,000 miles, it's as bad as ever. The , 
service manager told me the last time ІФ 
went in that it was 'the sliding cones—or 
something, and said there was no cure." 
EDWARD H. Kast, Gardena, Calif. 


it’s stiff and clunks going into first. When | 
3 


It's either a dragging clutch, or a tight , 
spline in the gearbox, or possibly the linkage 
is out a little. I won't tell you what I think 
is wrong with that service manager. 


"Im having starting problems with my 
fully powered 1961 Olds 98, which I drive on ` 
a rural mail-delivery route. The battery " 
and generator brushes were replaced. That 
helped for a short time. I had the starter 
motor repaired, since it cranked 30 times , 
for each time it should have cranked once. 
Now, even a recharged battery doesn't start 
the engine right, and the battery is dea 
after a day or two." 

C. WINTHROP BATES JR., Duxbury, Mass. 


Sounds like one of two problems: 1) The 
starter system, including battery, cables, and „ 
voltage regulator, is either not set up to 
specs, or is in such bad shape that it is 
causing abnormal power drain during the 
start, thus robbing the ignition system. 2) 
The ignition system is weak—bad points, % 
bad coil, cracked distributor head, or bad . 
plugs. Get to an ignition analyzer and check 
the coil output during a start. 1 

“When the roads are the least bit wet, my ` | 
'64 VW bus, with 33,000 miles and camber 
compensator on it, skids. It even did this 
when new. Now I need new tires. Shall I 


Continued 


Read how AC Fire-Ring Spark Plugs 
help assure smooth, steady power 
in passing situations. 


Electricity always seeks the path of least resistance. 
So if spark plugs are coated with fouling deposits, 
there will be electrical leakage. 
This decreases the available sparking voltage 
to firing-gap, causing misfiring and power-loss 
when you need it most. 
` Guard against power-loss with AC Fire-Ring Spark 
Plugs. ACs have an exclusive, hot-tip insulator that 
cleans itself. Fouling deposits are burned away 
as you drive. You get Full Time Firepower for 
starting, passing, all driving speeds. 
Next time you get a tune-up, give the pass- 
word: ask for AC Fire-Ring Spark Plugs. 


AC SPARK PLUG DIVISION 


МААК OF E XCELLENCE 


For Safety's Sake, Check Your Lights—Replace with AC Guide Lamps. 
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USEFUL TOOLS 


A. VERSATILE HOLDER— positions 
objects at just-right zngle. 6 ball 
joints for complete flexibility. 
Leaves hands free for tough glue- 
ing. solder ing. etc. Mickel plated. 
Crossbar 5'5" long. Painted. heavy 
base. $4. 95 ppd. Replacement 
clamps !0¢ each. 


UNIQUE, 


B. CARBIDE HACKSAW BLADE— 
Super-hard round blade cuts virtu- 
ally all those hard materials regu- 
lar blades won't—in any direction, 
straight or curved. Easily handles 
Inconel, hardened stainless stcel, 
titanium, glass, Reírasil, Mela- 
mine,  firebrick, marble, carbon 
henolics, tile, etc. Blade reverses 
or double life, I2" blade fits any 
standard hacksaw frame. $2.20 
ea. ppd. (6 or more, $1.80 ea.) 


C. MINIATURE REAMERS—Like jc ABER 
having drills of all between : 
sizes. Just insert in hole and 
twist hack & forth to en'arge as 
desired. About 234” to 6" long. 
Diameters about .0!2" to over 
5/32". Taper .015" dia., or less. 
per inch. Select tool steel, pre- 
| cisely tempered to cut mild 
steel, other metals, plastics. Set 
of 12, $4.95 ppd. 


D. lAAGNETIZER - DEMAGNE- 
TIZER — Quickly demagnetizes 
watches: watch, clock and instru- 
ment parts: screwdrivers, tweez- 
ers, taps, reamers and other small 
tools. Magnetizes—screwdrivers, 
wrenches, other tools for holding 
screws, nuts, ate. —just as easily. 
Coil opening - x 115", For 
110-120 volts ab any ^ $7.75 
ppd. 


E. SMALL ADJUSTABLE SAW—Precision Jewelers Saw ideal for 
miniature work and hard-to-reach places. Adjusts to any angle 
and desired tension. Blade won't creep. Cuts steel, metals, wood, 
plastics, Chrome plated. Takes 234” to 6" blade. $4.80 ppd. 
| (With 12 extra blades $5.30) 


| г; GENUINE DIAMOND GLASS CUTTER—Now you can easily cut | 


glass or mirror up to '4" thick. Requires little skill. Head 
4 vels or locks rigid. Outlasts dozens ої ordinary cutters. $4.90 
ppd. (2 for $9.30) 
We ship same day. MONEY-BACK GUARANTEE 
FULLY ILLUSTRATED CATALOG 256€ (Free with order) 


3822-A River Road, 
Worthington,Mass.01098 


| Arookstone-. 


| ОА OB OC OD OE OF O 2 


CATALOG 
ENCLOSED FIND. Cash, Check, М.0, 


tate В 
| "Arookstone.. ИАА К ied uam 


Please rush items illustrated above 
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“Say, Smokey—”’ 
[Continued] 
get 6.50 or 6.70, or maybe wide oval? Would 
you recommend a decent shock absorber?” 
JOHN BARONE, Queens Village, N. Y. 


I often wonder if any of the people who 
raised so much ruckus about the early Cor- 
vairs handling ever tried a VW bus. At 
70 m.p.h. in gusty weather it's quite an ex- 
perience! But wide tires, more track (if 
possible), and heavy-duty shocks should 
help you a lot. 


“Му six-cylinder 1965 Mercury Comet 
has idled rough ever since new, though when 
I step on it, it's as smooth as silk. Гое put 
in everything new except an engine, but to 
no avail. Гое spent more time at the deal- 
ers than at home. The engine has been 
Sun-analyzed. I’ve been told this model is 
nothing but trouble. Is that true?" 

L. C. MEYER, New Haven, Ind. 


Last question first: No. There's no easy 
cure for a rough idle, regardless of brand. 
Roughness usually is caused by an uneven 
fuel distribution or erratic firing. So where 
do we start? Usually the intake manifold. 
the camshaft, or the carb winds up the vil- 
lain. Try to short out the weak cylinders 
at idle. You should be able to feel the 
strong and weak ones. Then try a scope to 
see whether it's ignition or fuel. If it's igni- 
tion, that's easy to remedy. If it's fuel, and 
the carb checks out okay, it has to be the 
manifold or cam. 


"We have a house car converted from a 
small school bus. The working end of this 
'home on wheels' is a 1952 Ford F-5 flathead 
V-8. The transmission is a four-speed, and 
the rear end a two-speed. She cruises at 
55 but takes forever getting up there. The — 
engine has about had it. Shall we go to a 
larger size?" 

R. L. KELLEY, Olney, Ill. 


Yes, by all means. Га say that a Ford 
390-cu.-in. V-8 would be about right. Be 
sure you use an appropriate radiator, clutch, 
and gear ratio when you switch. 


“Our 1967 Volvo 122S continues to fire on 
one or two cylinders after switch-off. I usu- 
ally can stop it only by putting it in gear 
and stalling it. The dealer said to use ethyl 
gas. That didn't help. I've heard that hot 
plugs can cause this trouble. The book calls 
for Bosch W175TI plugs, but thev're not 
available locally. We are using a Japanese 
plug the dealer recommended." 

RAY HUTTON, Hacienda Heights, Calif. 
Continued 
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How Renault scrimps 


on gas without 
scrimping on car. 


The average price of a gallon of 
gas in Europe is 68¢. And since 
the price never has been very 
reasonable, we have always been 
faced with a very unreasonable 


task: Design automobiles, com- = 


minimum. No vibration, no pow- 
er waste, no gas waste. 

Thenext bit of gas-saving isn't 
easy to explain. See that brick 
sitting on that pleated paper? 


fortable automobiles, which mere. 


ly sip at gasoline. 

The Renault 10 can sip at 
the rate of 35 miles a gallon. 

One of the chief reasons for 
this remarkable mileage is the 
Renault 10’s engine. Quite sim- 
ply, if you don’t waste power, you 
don’t waste gas. Which isn’t all 
that simple. 

In practice, it meant develop- 
ing a new casting technique to 
get a more compact engine block. 
By keeping the block size down, 
we keep the car size down, which 
keeps the gas consumption down. 

It meant anchoring the crank- 
shaft with 5 main bearings (as 
much as most V-8’s) to cut vi- 
brations down to an irreducible 


а‏ ا 


A PIECE OF PAPER CAN 
SUPPORT A 4% Ib. BRICK 


Without those pleats, the same 

paper would never even support 

another piece of paper. That, in 
ET E X ar 


principle, is the kind of extra 
wrinkle we design into the steel 
structure of the Renault 10. It 


FETE = yum 


The Renault 10 | 


allows us to increase strength 
and rigidity without increasing 
sheer dead weight. And by not 
increasing dead weight, again, we 
don’t increase gas consumption. 

Sealed liquid cooling. Every 
engine uses gas most efficiently 
at a particular temperature. And 
there is no better way to main- 
tain this optimum temperature 
than with liquid cooling. There- 
fore: liquid cooling. Which also 
means we don’t have a big, over- 
sized fan stealing power (and 
gas) from the engine. 

As you can see, to scrimp on 
gas we've had to be rather lav- 
ish on engineering. Over the last 
lOyears,infact, Renaulthasaver- 
aged a new patent every 3 days. 

Now, with your permission, 
a little documentation on how 
little scrimping there is on car. 
Included in the $1,745* price: 
Seats that have been compared 
with the seats in a Rolls-Royce. 
And which convert into twin 
beds. 11 cubic feet of trunk. Top 
speed, 85. Self-adjusting 4-wheel 
disc brakes. 4-wheel independ- 
ent suspension. 4 doors. 4 speed 
synchromesh transmission. 

If there's any scrimping on 
the Renault 10 at all, it's on the 
gas tank. It only holds ten gal- 


*P.O.E. EAST COAST. 
AUTOMATIC TRANSMISSION 
OPTIONAL, FOR INFORMATIOM 

WRITE RENAULT,INC., 

BOX 11, 750 3RD AVE, NYC 
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"Say, Smokey—”’ 
[Continued] 

These dealers! Certainly you can mend 
your trouble. First, get a set of Volvo-rec- 
| ommended plugs, somewhere, somehow. 
Then advance and retard the spark a little, 
trving ignition cutoff each way. If you're 
still in trouble, pull the head and look for 
sharp edges and/or carbon in the combustion 
chamber. There’s no reason your baby can't 
be made to stop when you say whoa. 


Now ...learn 
SPANISH or 


FRENCH at home 
by conversing with 
а tutor on tape! _ 


“Is an upper-cylinder oil beneficial to an 
engine? I have used a patented oil a few 
times by pouring it through the carburetor 
| on fast idle. It seems to smooth out the en- 
gine. My car is a Chrysler 383 with 57,000 


When you learn a second 
language this new way, you 


hear how уои sound, dq Ж miles on it.” — — | 
with native voices, апа C Answering the first line of your letter: 
talk to your instructor ` 


No. Twenty years ago upper-cylinder oilers 


by mail. LaSalle provides did some good, but that’s not needed on to- 


everything you need, 
including a compact, 
simplified tape recorder. 


did was to tell you that your engine need- 
ed repair. 


"I've heard plenty of complaints about 
hot-running cars, but my 1963 Rambler six 
runs cold. With a 185-degree thermostat, it 

runs at 160 at a constant 40 m.p.h. and at 
| 170 at 50-55. In colder weather 1 have to 
bloch off a third of the radiator to get any 
heat from the heater." 

A. J. DZENGELEWSKI, Weymouth, Mass. 


Nx to English, the most widely used languages in 
the world are French and Spanish. Either one could 
double your pleasure abroad, or open up new cureer ор- 
portunities—if you could speak it fluently. 

Now you can learn at home to converse in French or 
Spanish through a remarkable new method of individual 
instruction. For the first time, you can enjoy actual con- 
versations with your teacher—on tape! The secret: a 
compact, new-style recorder supplied with the course. 
You simply push a button, and record or listen. 

You speak lesson assignments on tape, then forward it 
to your instructor, who listens to it and returns it with 
his spoken comments. It is an exciting experience. 

A complete set of conversational records permits you 
to listen to as many as 20 authentic native voices in doz- 
ens of real-life situations—and when you record on tape, 


A smaller fan, or a bigger pulley to slow 
down your present fan, would help run your 
heat up. Another fix would be to put a re- 
striction on the intake side of the water 
pump. But a word of caution—go easy on 


you can compare your speech with theirs! 

In many ways, it’s like learning abroad. Your ear | 
quickly becomes attuned to the language as it is spoken. 
For convenience and privacy, this new method surpasses | 
classroom instruction. 

You get step-by-step lessons, with interesting reading 
and writing assignments. A leading language training au- 
thority has described this course as the most complete 
and most practical ever devised for home study. Tuition 
cost is low. Send for free booklet to LaSalle, 417 South 
Dearborn, Chicago, Illinois 60605. 

© 1968 LaSalle Extension University 


harm than good. 


“What type of shock absorber would give 
me a stiffer ride on my 1966 GTO? I now 
have the Monroe Super 500s in front, but 


ment." 
CLAUDE MAXWELL, Fayetteville, N. C. 


Monroe makes a very good shock absorb- 
er. So if you are already in the 500 bracket, 
you are looking for something out of the 
ordinary. Move into the racing-equipment 
field. You'll find racing shocks stiff enough 
to jar your teeth out. 


| LASALLE EXTENSION UNIVERSITY i 
A Correspondence Institution 
li 417 S. Dearborn, Dept.76-066, Chicago, lilinois 60605 [ 


i Send me free booklet "Learning a Second Language ў 
for Pleasure and Profit." I am interested in: 


{ C French [J Spanish (Other.......... ) i 

| ИЧ КТ нуны ln too abb EEE Age..... } Got a question on autos? Send it to: 

| Addr ў “Say, Smokey—"'' POPULAR SCIENCE 
Give * 5 b * m Bob SO P d à Wo P BOR Eod E AB Bo A B b а B + Zip таша B B B Boa o 355 Lexington Ave., New York, N.Y. 10017. 
State........ ——— "or m — e Not every question may be used. Questions cannot 


Ба шын юш шын шыш шыш шы ee ee шыш mı шыш Шын -—A - —A 9B | De answered by individual letters. 
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day's engines. All that your experiments . 


any fix. Excess heat could do you more | 


they are no stiffer than the original equip- | 


— ie SE. 
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The 
5:00 РМ. 
Grand Prix 


АА coe oe а ES cae 


Freeway speeds and bumper-to-bumper crawling can be 

tough on your car’s engine. With moments of stress 

equalled only in competitive racing. Moments that cause 
excessive engine wear. That’s why your car needs the 

full-time extra protection built into Valvoline—the motor 

oil that’s race proved to meet the rigors of everyday 

driving. Every can of Valvoline contains the power, per- | 
formance, and protection know-how distilled from ` 

R millions of miles of racing. Take the wear AN and tear 

out of your engine’s toughest 3 
moments. Ask for Valvoline. 


Race proved for your car 


a 
VALVOLINE OIL COMPANY, Ashland. Ky Division of Ashland Oil & Refining Company 


MOTOR О!“ 


If you can hammer a пап, 
and miss your thumb, you 
can assemble a magnificent 


Schober Organ 


- wr gy cor career c ЖАЙЫ, 
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and save over $1,000! 


You don't really hammer any nails in assembling 
a Schober Organ, but the electronic work you do 
| is very nearly that simple. With the clear, non- 
technical, step-by-step instructions for which Scho- 
| ber is famous, anyone can do the simple, enjoyable 
printed-circuit soldering and screw-and-nut fasten- 
ing that make up one of the world's finest musical 
instruments. Every part, bit, and piece you will 
| need is included in the kits. Every component— 
and the finished organ itself—is the kind of musical 
and technical quality you would pay twice as much 
for (or more) in a store. The pride and pleasure 
of doing it all yourself is something you couldn't 
buy elsewhere for any price! 

The Schober Theatre Organ above, costing only 
$1550 if you use your own amplifier and speaker | 
system, is unbelievably pipelike—sounds just like 
the old-time cinema theatre organ, with 35 voices, 
5-octave pipe-organ keyboards, and everything else 
you would normally pay over $1,000 more for. 
There are four Schober Organ models, starting at 
$645. Handsome walnut consoles are included— 

| but you can save even more if you prefer to build 
your own. You don't have to buy the kits all at 

| once either; you can pay as you build and spread 
out the expenditure. 


FREE INFORMATION AND DEMONSTRATION RECORDING 
Send today for your free copy of Schober's 16- 
page, full color booklet, plus 7" free recording. 

Рр === ша шыш шып шш шп шшш кыш AO шыш (Am шыш ыш å Ao A A Он 
| THE SCHOBER ORGAN CORP., DEPT. PS-30 
| 43 West 61st Street, New York, М. Y. 10023 i 


| [] Please send me Schober Organ Catalog and free i 
7-inch "sample" record. 


t Ig Enclosed please find $1.00 for 12-inch L.P. record | 


Schober Organ music. 1 
i | 
| МАМЕ... i 
| ADDRESS "—— | 
E r STATE, ioo ZIP МО........... | 
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NOW LISTEN IN; 
ON YOUR OWN: 
AIRCRAFT RADIO 


Always fascinating, 
often routine, some- 
times dramatic are 
the conversations be- 
tween pilots and con- 
trol towers. Now you 
can "eavesdrop." 
Hear information on 
flying conditions, 
weather, altitude, 
speed, flight sched- 
ules, etc. Also con- 
versations between 
planes. Interesting. 
educational, fun. A 
| bargain at $12.95 
ONLY prepaid. Comes, _ 
complete with ac-g'* 

© 35 cessor M. nothing g 

else to buy. Guar- F 

anteed to please or р ! 
prepaid your money back, 

Send check or М.О. to: 


IMPERIAL ELECTRONICS 


Dept. PS-4 
114 E. 32nd St., New York, N.Y. 10016 


E =e 


AISCRA 
RADIO Г 


LIT 


TRONICS 


= 


NO TUNING 


Radio comes рге- 
tuned as the Whip 
Antenna picks ир | 
signal which is am- 
plified to the 2000 
ohm earpiece. Pow- 
ered һу a 9-volt bat- | 
tery (included). Or- 

бег yours чау. 


BUY FACTORY DIRECT! 


You get: 
#21, hp % 
} 4cycle 
епріпе 
* Automatic 


For about 30c a day you can own your 

own mini-bike! Welded kits (with | v 

engines) complete for $109.95! | 
B RUSH 25c for details on all 

models! 


ef) 


Over one million new jobs this decode! Why not be one of the highly | 
paid, prestige profeuional computer programmer the easy to learn ACI 
way! No College or experience песешогу! No special Math gift 
needed. ACI ha developed an amazing new correspondence courne 
where YOU actually we on IBM- 340 Computer! Diploma Awarded. 


SEND FOR FREE BOOKLET NOW! 
NO SALESMAN WILL CALL 


` AMERICAN COMPUTER INSTITUTE 
= 1324 DICKENSON DRIVE, CLEARWATER, FLA. 
МАМЕ 


33516 


ADDRESS 


CITY 


p————————-— 


COMFY- KTT. >. Р.О. Box 8585, Dept. Р. 


к 
E 


 —— — 


SAVE 52 


ON AUTO AIR CONDITIONING! 


new ow ' prices on COMFY- KIT 


STANDARD 


Quick and easy to install, Comfy-Kit is 
sweeping the country. Thousands of units 
were installed last year — and this year, the 
demand is even greater. In fact, the demand 
has been so great, we've expanded facilities 
to build 3,000 extra units this year. So... 
we can lower the low Comfy-Kit price even 
more —cutting the price of the Standard 
unit to $138 and the Super unit to just $148 
— à full $5.00 reduction on each unit! 

And ... that's just part of the Comfy-Kit 
story! Performance on these finely engi- 
neered units is unsurpassed. Cooling power 
exceeds that of units costing two or even 
three times the price of Comfy-Kit. And . . 
when you trade cars, Comfy-Kit is easy to 
switch to your new automobile — again sav- 
ing you big money in air conditioning. 

Looks? Once again, Comfy-Kit comes 
through. You get a good-looking unit that 
actually enhances the interior appearance 
of your car. Compact design gives you maxi- 
mum leg room. 


[] Enclosed is $138* for Standard Unit. 

[] Enclosed is $148* for Super Unit. 

Г] Enclosed is $30 deposit on a Super Û Standard O 
Unit. | will pay the balance, plus C.O.D. charges 
when delivered. 

O Enclosed is $8.00 deposit for a set of four tools, 
which will be returned to me when | return the tools. 
| would like to see the instruction book before | 
order. | enclose $1.00 for the instruction book only. 
I understand this will apply on any future Comfy-Kit 
order. 
| would like information on a Comfy-Kit dealership. 


SUPER AIR 


Comfy-Kit can be installed in just four 
to six hours. That's just like being paid $30 
to $50 an hour for your time. You get every- 
thing you need for installation — even the 
loan of tools if you need them. You get an 
easy-to-follow instruction book — and a 12- 
month/12,000 miles warranty. 

Let someone else pay the big prices for 
air conditioning. You'll get more efficient 
cooling — and for a lot less money (you save 
$200.00 or more over sticker prices of 
factory air). Mail your coupon today — and 
enjoy comfortable, windows-up driving this 
spring and summer. 


EARN UP TO $50 A DA y... 


. installing Comfy-Kit units for your 


$ friends and neighbors. As an authorized 


¢ Comfy-Kit dealer, you can make your me- 

. chanical skill pay big dividends. Write today 
for complete information...or just check the 
appropriate box on the attached coupon... 
and mail it in. 


S. 4 e Dallas, Texas 75216 

BISHER oae erac et area 
AGGlGSS cies ERA E WES a 
cr ee ee ТИШИН 
My car а................................[уеаг)................(тоде) 
Engine displacement... ....Horsepower............ 
Power Steering... КЕ по 

Floor shift... Steering column shift... 

Smog PUMP. MBS oio P ENE RS no 


*plus state tax where applicable 
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Science 
Newsfront 


Last-minute news 

and notes to keep you 
up-to-date 

By W. STEVENSON BACON 


This road stretches before night E 
drivers like a white carpet. It's - 
made with Synopal, tiny reflect- 
ing artificial stones, and needs 
just half the illumination of or- 
dinary pavement. In a process like glass mak- 
ing, sand and limestone are melted together 
with a bit of dolomite. The mass becomes 
granular and is crystalized by reheating. For 


Does inspection of your car really make it 
safer? James O'Day and Jay S. Creswell of 
the University of Michigan found five per- 
cent of the cars in three states without inspec- 
tion had defective tail lights. The figure for 
three states with annual inspection is four 
percent. Using a computer ''model'' and 
further data, the researchers will study the 
effects of inspection on brakes, tires, steering, 
and so on. Since an annual inspection for all 
cars in the country (required by pending 
federal legislation) would cost about $4 per 
vehicle, they hope to find how federal, state, 
and car owner's money can best be spent. 


A cheap electronic wristwatch that would be 
as accurate as any, yet sell for about $50, 
may soon be widely available. Most elec- 
tronic watches are controlled bv a tuning 
fork and have 15 moving parts. The new one 
uses a battery-powered transistor oscillator 
and has only nine moving parts. A permanent 
magnet, mounted on a balance wheel-pendu- 
lum, gives the motion. The oscillator coil is 
mounted between the magnet's poles. As the 
balance wheel swings one way, the magnet 
induces a voltage in the coil, causing the 
transistor to charge a capacitor. When the 
capacitor discharges, it induces an opposing 
magnetic field around the coil. This gives the 
magnet the “kick” necessary to keep the 
balance wheel going — at exactly the right 
pace. The new watch is made by Sheffield 
Watch Company of New York. 
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surfacing, the stones are rolled into asphalt 
or mixed with concrete. Invented in Den- 
mark, Synopal has been approved for use 
in the U.S., will be produced here. 


The U.S. is splitting apart, and millions of 
years from now will be two continents sepa- 
rated by the Gulf of California. This conclu- 
sion is drawn by Dr. Kenneth L. Cook of 
the University of Utah, proponent of the 
world rift theory which holds internal forces 
are constantly pulling apart the earth’s crust. 
Cook claims the rift in Utah is along the 
Wasatch Fault at the base of Utah’s Wasatch 
Mountains. It extends inland from the Pacific 
through the Gulf of California (Baja Cali- 
fornia seems to have been part of the Mexico 
mainland), across Arizona, Utah, Idaho, and 
Wyoming. A rift valley will continue to de-. 
velop, fill with water and be similar to the 
Red Sea that separates Africa and Arabia. 


Awakened every night by a noise that sounds 
like walnuts being crushed? It may be your 
spouse is one of a special class of people: | 
nocturnal teeth grinders. It's a real problem, 
say Drs. Georges R. Reding and John E. 
Robinson of the University of Chicago, forl 
unconscious grinding produces more than 100 
pounds of pressure and even strong protec- 
tive plastic splints are torn to pieces. After 
examining 40 teeth grinders in all-night 
studies, the researchers find they are as emo-4 
tionally normal as anyone. The problem re- 
mains of finding ways to stop them from, 
damaging their teeth while asleep. 


| 
Diamonds the size of baseballs? That's the. 
goal of Patrick H. Payton and Nobel Prize 


Continued 


3” ‘ASTRONOMICAL TELESCOPE 
See the stars, moon, phases of Venus. 
planets close up. 60 to 180 power—famous 
Mt. Palomar reflecting type. Aluminized and 
overcoated 3” diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks 
on both axes. Has 60X eyepiece and mounted 
Barlow lens, 3X finder, hardwood tripod. Incl. 
"STAR CHART": 272-page HANDBOOK, 
"HOW TO USE YOUR TELESCOPE" 


Stock No. 85,050N ... . $29.95 Ppd. 
Stock No. 85,105N (414 ") .....$84.50 fob. 
Stock No. 85, 086N (6") $199.50 fob. 


FLY g. FT. HOT AIR BALLOON 


9 Ft. tall. Rises to amazing heights on just 
hot air. Supplied with tether attached, so can 
be used over and over. Easy to make, launch, 
fly. Loads of fun. Great for celebrations, sci- 
ence fairs, plain fun. Will lift model gliders, 
parachutes, instruments, etc.—anything up to 
1 Ib. Approx. 5 ft. diam. when fully inflated. 
Kit contains 10 pre-cut red & white gores 
(No. 1 model paper), 6 ft. 14-gage wire for 
bottom ring, top, ''tie-off cord. 


Stock No. 60,691N.......... urs $2.00 Ppd. 


MINIATURE WATER PUMP 
Wonderful for experiments, miniature water- 
falls, fountains, etc. Tiny (255° x 134") 
electric motor and pump ideal for hobby- 
ists, labs, schools, Pumps continuous flow 
of water at rate of one pint per minute at a 
12" head. With two ''D'' batteries in series, 
will pump up to 24" high. Runs 48 hours on 
battery. Works in 2 directions. Self-priming. 
Stock No. 50,345N ......................$2.25 Ppd. 


` GIANT WEATH ER BALLOONS 


‘Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, and temp. Made of 
heavy duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. 

Stock No. 60,568N (8° diam.) ...$2.00 Ppd. 
Stock No. 60,632N (16' diam.) . $7.00 Ppd. 


“FISH” WITH A MAGNET 


Go treasure hunting on the bottom! Great 
idea! Fascinating fun and sometimes tre- 
mendously profitable! Tie a line to 5-Ib. Mag- 
net—drop it overboard in bay, river, lake or 
ocean. Troll along the bottom—your ''trea- 
sure'' haul can be outboard motors, anchors, 
fishing tackle, all kinds of metal valuables. 
5-Ib. Magnet is war surplus—Alnico V Type— 


Gov't cost $50. Lifts 150 Ibs. on land, 
under water. 

Stock No. 70,571N . .5-Ib. $12.50 Ppd. 
Stock No. 70,570N ....314-Ib. $8.75 Ppd. 


KEEP PACE WITH 
THE SPACE AGE! 


AMAZING 
BARGAINS 


for Fun ° Study ° Profit 


from 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building 
Barrington, N. J. 08007 


MODEL DIGITAL COMPUTER. 
solve problems, teach logic, play games 
with miniature version of giant electronic 


brains! Adds, subtracts, multiplies, shifts, 
complements, carries, memorizes, counts, 
compares, sequences. Colored plastic parts 


easily assembled 12" x 3!5" x 434". Incl. 
step-by-step assembly diagrams. 32-page in- 
struction book covering operation. Com- 
puter language (binary system) program- 
ming, problems and 15 eme 

Stock No. 70,683N ....... M oh = oe 


` GIANT FREE CATALOG 

Completely new 1968 Catalog, 148 pages 
packed with nearly 4,000 unusual bargains. 
Exciting new categories. Many new items. 
100's of charts, illustrations. Many hard-to- 
get war surplus bargains. Enormous selec- 
tion of telescopes, microscopes, binoculars, 
magnets, magnifiers, prisms, photo com- 
ponents, etc. For hobbyists, experimenters, 
workshops. Shop by mail. No salesman will 
call. Simply check coupon or write for Cata- 
log “N” to Edmund Scientific Co., Bar- 
rington, N.J. 08007. 


AMER. MADE OPAQUE PROJECTOR 
Projects illustrations up to 3" x 3l5"— 
enlarges them to 35" x 30" if screen is 61% 
ft. from projector, larger pictures if screen 
is further away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white. Operates on 115 volts A.C. current 

6 ft extension cord and plug included. 
Operates on 60 watt bulb, not included. Size 
12" x 8" x 414" Wide. Weight 1 Ib. 2 ozs. 
Stock Мо. 70,199N ................ A 95 P» 


WOODEN SOLID | PUZZLES 
Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ability to solve problems. 
Stock No. 70, 205N = 30 = 


NICKEL-CADMIUM BATTERY BARGAINS 


Terrific value—used government surplus. 
Quick-charge, lightweight 6-volt nickel- 
cadmium battery. 4-amp. hour capacity. Al- 
most unlimited life. Charges in 1 hr. w/ 
Edmund Charger Kit. Hundreds of uses. Few 
drops of water yearly for full maintenance. 
Minimum of electrolyte-sealed to prevent 
loss. Delivers nearly 100% outpt at below 
freezing. Five vented 1.2 volt cells. 315 "x 
2"x6" 

Stock No. 70,942N... (Battery)... $15.00 Ppd. 
Stock No. 41,109N. (1.2 V. Cell) $3.95 Ppd. 
Stock No. 70,807N (Charger Kit) $8.00 Ppd. 


MONEY BACK GUARANTEE! 


ORDER SY STOCK NO.—SEND CHECK OR М.О. 


| EDMUND SCIENTIFIC CO. 
, 300 Edscorp Bldg., Barrington, N.J. 08007 
| Û Please send free Catalog N" 


STOCK NO.) 


| 
| 
| 
| 
| 
gene 
| 
| 


| q 


Please send TOTAL 
check or М.О. ENCLOSED 
| Name aso cene Те: 
qq o S Rn 
| cit st "NEN 
ا‎ a Я 
aa اا و‎ ни 
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Second boues эв j renas living 


Forty-eight pages of prac- sem rros anoen 
tical ideas for leisure- 

homes. Color illustrations and floor plans for 
24 designs, from ski cabins to year-round and 
retirement homes. All are architect-designed 
and call for simple, low-cost plywood con- 
struction. Book tells how to get complete 
plans. For your Second Home Book, send 
25¢ to American Plywood Association, Dept. 
PS, Tacoma, Wash. 98401 (USA only). 


D 
— 700 ком 


ыы Чы Бе Sew йа 


Use twist of rag to clean narrow grooves. 


SIRYPEEZE Paint Remover 


SEMI-PASTE 


SIRYPEEZE Semi-Paste is a 
non-benzol, general purpose 
paint remover that clings to 
rounded or vertical surfaces. 
STRYPEEZE Semi-Paste will not 
raise wood grains . . . is not 
harmful to natural fibers. 


SEMI-PASTE 
FOR GENERAL us 


чы 
шаш аы аж "ИШЕ | 


SAVOGRAN 
NORWOOD, MASSACHUSETTS 02062 


Science Newsfront 
[Continued] 


winner Willard F. Libby of UCLA, who’d 
like to try using them as superhard pistons, 
anvils, and the like. Natural diamonds are | 
formed by heat and pressure over long pe- 
riods of time. The researchers plan to go 
nature one better. They'll start with a one- 
carat cut diamond, place it in a vacuum, and | 
spray layers of carbon vapor on it. The idea 
has been tried before without luck — due | 


| mainly to the lack of a perfect vacuum. To '' 


reach baseball sizes, Payton foresees the need 
for a diamond-growing satellite or a diamond- 
growing base on the moon in the vacuum of 
outer space. 


A microscope that can focus on a single atom, 
separate it from thousands of others and 
identify it has been developed by Prof. Erwin 
Mueller at Penn State. The arrow in the 
photo points to a tungsten atom seen here ||| 
at an astounding magnification of 2,100,000 | 
times. The new instrument is called an atom- 


probe field-ion microscope. The material to 
be viewed is converted into a needle and 
given a positive charge of 30,000 volts in ; 
a helium atmosphere. The needle ionizes 
helium gas surrounding it, and positive he- / 
lium ions outline the protruding atoms of". 
the needle on a fluorescent viewing screen. | 


At least half of the unburned gas in the ex- ! 
haust of your car comes from the small 
crevices formed by the pistons, bores, and >: 
top piston rings, says Joseph Wentworth of | 
GM Research Laboratories. The wide varia-. !. 
tion in the exhaust of different cars is due to‘ 

differences in the small gap in the top piston 1j 
rings. Both the location (normally the rings | 
rotate) and size of the gap (about .02 inch) 
are critical. Higher gap widths let more un- 
burned fuel escape to the crankcase, reducing r: 
the amount in the exhaust. Best gap position .. 
is “upwind” of the exhaust valve and as -.: 
close to the spark plug as possible, Control- *: 
ling both ring-gap location and size would . 
help control exhaust hydrocarbons, 


26 | POPULAR SCIENCE Continued 


Bolens Huskys 
have the only difference 
|| that makes a difference 


You can spend weeks comparing engineering features—from engines 
to tires, from PTO to attachments, from controls to transmissions. But 
you still won't find the only difference that makes a difference: Does 
the compact tractor perform the way you want it to? Bolens Huskys 
s have that difference. The design and engineering are based on what 
you expect from a compact tractor. You want performance, plain and 
simple. Huskys give you year 'round performance for every outdoor 
job. Arnold Palmer discovered the Bolens Husky difference. You can, 


too. At your Bolens dealer. Four Husky models from 7 to 121/2 hp. 
6-68 


Difference | designed...wi(h performance 


BOLENS DIVISION, FMC CORPORATION 
DEPT. C43-HD, PORT WASHINGTON, WIS. 


COMPACT TRACTORS • RIDING AND WALKING POWER MOWERS * TILLERS * SNOW CASTERS 
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PUT THIS ON RUST & SAVE—MILLION DOLLAR DISCOVERY 


. REMOVES RUST — BY POWERFUL CHEMICAL ACTION 


EU Я m if AM NO MORE SANDBLASTING! 
Жн КЕЙ амды ® n NO MORE WIREBRUSHING! 
SY М а eee’ NAVAL JELLY Eliminates the time and 
(c NGA CHE drudgery of rust removal and does the job 


far more effectively than old, harsh me- 
chanical methods. 


aor, ец 


DISSOLVES 
RUST FROM | 
IRON & STEEL BI 


ALSO REMOVES RUST STAINS FROM CONCRETE 


NAVAL JELLY ADHERES EVEN TO CEILINGS! 
NAVAL JELLY is a tacky gel... just right to keep it in position on 
vertical or overhead surfaces. It will not stiffen or evaporate in 
tropical heat or arctic cold. it will not flow away. 

0 BRUSH IT ON. Let stand a few 
^ minutes or several hours depend- 
i i ing upon the depth of the rust. 


ای 
a‏ 


HOSE OFF WITH FRESH WATER. 
After all of the Naval Jelly and rust 
is gone, the dry surface will contain Ж | | 
a rust inhibitor, a thin, clean film. | 
This will prevent further rusting INO ACID FUMES 

and may be painted over. 
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Naval Jelly contains na muriatic acid. 
It is fumeless, harmless, safe to use. 


CONSUMES 47 TIMES It dissolves rust, mill scale . . . even oil 


97, 


e Trucks е Buses e Вохсагѕ 
e Conveyors e Smoke Stacks 


REMOVE RUST STAINS FROM 
7 — e Terrazzo « Tile 
e Stone e Vinyl Tile • Linoleum | wali Reem: а Халы КЕ 
TAKE RUST STAINS OUT OF CLOTHING | bob toi жап nem {, 


NAVAL JELLY is 4 pounds as shown оп | 


N = | . T 
د‎ | and dirt. It does not attack the metal | Y 
AN | ITS WEIGHT IN RUST . at all, but leaves a clean, rust-inhibited р 
| y | Use Naval Jelly on surface and improves bonding prop- 
X A e Pipes • Boilers e Scaffolding erties of paint if painting is desired 
4) * оиса escis e Fences pelis э. Because pori есу 
ПЕ? e Autos e Tractors e Ships is safe to use, safe to store, non flam 
y | e Guard Rails • Structural Steel mable . . . unskilled personnel can 8 
4 A e Water Tanks apply it. It is quickly soluble in either 
È К * өы e | cold or hot water, has a pleasing odor. 
Ы 74 e Lifts e Cranes e Screens | А | TTE di 
PIN | £ Concrete Forms 2 Fire Escapes | COVERAGE: Naval Jelly wit remove B^ 
y 4 : ег» : Al wachinore feet per gallon, depending upon the | 
УК e Oil Tanks e Drums e Plows Lis isis and ي‎ i of the rust. ш 
aA e Park Equipment • Swings SPECIAL INTRODUCTORY package of 
IN 
Ly 


coupon below, postpaid. 


IN LIQUID FORM for de-rusting and de- | 


& 1 


Mu Testam, 


Ship NAVAL JELLY as fellows: 
MEREDITH SEPARATOR C0 O 55-gal DRUM (440#) @ 40c fob Cleveland (total $176.00) 
| " [] 40# steel pail @ 65c per pound fob Cleveland (total $26.00) eas 
Dept. PS-4, L] 10 Ibs @ $1.50 per pound fob Cleveland (total $15.00) | 
310 West 9th St., Kansas City, Mo. 64105 Ll 4 POUNDS АТ $2 per Ib. POSTPAID total $8.00 
Phone 816 221-35 62 (A special size to introduce NAVAL JELLY) e 


Name Address 


NOR Code‏ ت 
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CUT ANY MATERIAL with 


As low as 
$1.60 ea. 


2” Naval Carbide 
** Drill Bits for 
glass, steel, ete. in 


diam. 1/16” and +a" for 
$9 and '4" $16 ppd. 


Rip thru hardest metal (a file) In less than 2 minutes. Cut even 
curves or notches in materials formerly considered unsawable 
: . 5 like glass, glazed tile, bricks, tool steel, marble. Very little 
effort. This famous cousin of the diamond, furnace-born tungsten 
carbide, now joins the rod saw blade, Fits any hacksaw. Only 
$2.79 for one blade, 3 for $6.20, 6 at $2 each (total $12) ppd. 


MEREDITH, Dept. PS-4, 310 West MO 86. 


Secret 
Tear Gas 
Ornament 


looks like a 
tiny key chain 
gimmick, 
made for Brit- 
ish Secret 
Service, blasts 
a wide spread 
38 cal. charge 


stun gas)—a real professional, safe, completely secret 
device that stops an aggressor in his tracks, renders him 
| | utterly helpless instantly but is harmless (he recovers in 
an hour). Precision machined from steel and brass, will 
not fire accidentallv, requires no license or permit. Com- 
plete with 2 38-cal. shells. one talcum powder practice 
| shell. We pay all shipping costs anywhere in USA, $16.50 
' —3 for $12 ea. (total $36.00). 6 for $10 еа. (total $60) 


MEREDITH, "iz HS" em 


KANSAS CITY, MO. 64105 


Ј ; ? 3 "ie bs. 
INCREASE Y 


ETTER 


$25 EXTENSION CORDS 
as Low as $6.95 ppd. 


REWARD. 


for Any Spider, 
Bug, Insect that 
Bugmaster Electric 
Units fail to kill. Here 
is your automatic, odor- 
less electrical way to rid 
apartment, home, office 
or plant of disease carry- 
ing bugs, roaches, fleas, 
bedbugs, ants, moths, 
silverfish. Е 


KILL BUGS INDOORS 


THE INSTITUTIONAL WAY 
Model H—$9.95 plus 75¢ p&h 
Xtra Crystals for Н.-75 per box 
| | Model G—$15.95 plus $1 p&h 
| | Xtra Crystals for G—$1.50 per box 
Model H—6,000 cubic feet 
| Model G—12,000 cubic feet 


Se Ес 


Pkg. Chlorophyll Odor Kill Crystals 75¢ 
When ordering refill crystals anly please add ide n. & A 


MEREDITH, о. 270 West Ih St 


KANSAS CITY, MO. 64105 
$70 AIR-GUN 
only $29.95 


y m s 
this 3 lb. Alr-Gun 3-7 | 
rips into metal, chips concrete, drives pina, 
etc, Delivers 5500 2" strokes a minute. Oper- - s 
ates un 3 to b hp compressor. Made especially + ` 
for govt. and manufacturer made too many, At 
only $29.95 ppd. while they last, a $70 value. Three 
| extra attachments for exhaust pipe cutting and 
other uses &" ppd. 
| MEREDITH, 


Complete with chlse! 


——— ro— —————— mM — ——— e Hn M —Ós 


... пем and unconditionally 
guaranteed for one year. 
Army Surplus...ten pounds 
of rugged, heavy duty 14- 
gauge power cord with 
molded on vinyl caps for 


) at | ё хз neat appearance. А tremen- 
Your Seeing Power dous bargain but limited in 
` Franklin-style half-frame glasses ee ка. рш” 
= 1 with precision-ground lenses. For OlS . . . Carries 15 amps; 
sharp magnitication, just right for : for all motors ир to 11 hp 
?' most people, frame-top eliminated e capacity, 115 volts. 
|" for unimpeded distant viewing. Black — "j 6 cords $6.96 ea. (total $41.70) 
frame is metal-cored, metal hinged, 2 cords $10.95 ea. (total $21.90) 
`  & great value at $4.95 ppd. 3 for $4 each, i 1 cord $12.95 all prices ppd. 
£o: 6 for $3 each. State age with order. | m А $25 cord value. 
E | | Ра | Dept. PS-4, 310 West 9th St., 
mm | ks MEREDITH, Kansas tity, manm MEREDITH, Kansas city, mo. 64105 
— | | | | = 
d LIQUID PLASTIC WATERPROOF in 30 MINUTES 
, | Polyurethane that applies like paint forms a skin Adheres to practically anything, stops leaks. Ideal for 
so tough it won't crack, chip or peel. Cuts concrete, aluminum, wood, masonry, canvas, any metal. 
T painting costs . . . covers and protects like Clear—any major color. Just specify. $5.95 per qt., 
i a shield of unbreakable glass. $18.50 per gal. We pay all shipping costs. Order NAVAL 5. 
| | MEREDITH SEPARATOR CO., Dept. PS-4, 310 West 9th St., Kansas City, Mo. 64105 
Y | Ship as follows: Satisfaction Guaranteed: п Carbide Drills (specify diaraeter) | 
Я | O Super-Hack O 10 3 O 6 O Bugmasters as checked above O Tear Gas Ornaments (1 [13 O 6 © Air Guns О Air Gun Extras | 
| O Extension Cords as checked above O Naval 3 17 Qt, (0 Gal. С) Reading Glasses (Franklin style) O 1 Û 3 O 6 (State ave...... + | 
- | сср NEE T TTP AE E E EE ATE ар 7 aia Sass a aga pie aa ТОГЛУК РЕ | 
š | а аара E EA E I ШЕЕ CIC CCCI LLI LILI LLI CLC —— Pee ТТЫ | 
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Science Newsfront 
[Continued] 
A tiny antenna-amplifier powered by a flash- 
light battery, the amazing Sylvania gadget 
shown here receives radar signals on its an- 
tenna and amplifies them. A radar- 
equipped plane in the air sees a strong 
blip as a result. The amplifier is a tunnel 
diode, a semiconductor with unusual prop- 
erties, which is activated only when a sig- 
nal of the correct frequency is received. It 


could be used on the ground to guide 
planes to specific locations since its blip is 
easily distinguished. The ground operator 
could even connect a microphone and super- 
impose his voice on the return radar signal. 


It would be chilly, but you might live 20 | 


years longer if your body temperature were 


three degrees lower. This idea comes from | 


Dr. Bernard L. Strehler, director of the 
University of Southern California’s Insti- 
tute for the Study of Retirement and Ag- 


ing. Noting that cold-blooded animals age 


more slowly at lower-than-normal body tem- 
peratures, Strehler feels research with hu- 
mans into the effects of lowered body tem- 
perature is called for. Drugs to accomplish 
it are available. Although there could be 
side effects, the three-degree difference (95.6) 
is well within the range we all have experi- 
enced. 


Book snatchers, beware—your library may 
charge you with more than a fine if you're 
caught sneaking out with unchecked books. 
A branch of the Philadelphia Free Library 
is the first to test a new system which con- 
sists of a metallic reflecting laminate pasted 
inside each book. When the book passes 
through an electronic beam focused across 
the check-out aisle, an alarm sounds unless 
the librarian has disabled the system. Called 
Check-Point, the alarm is being developed 
by Logistics Industries Corp., and may find 
use in city libraries—which have up to 10 
percent of their books stolen annually. E 
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There is an A. А. А. Rental Store Near You 


ALABAMA 

~ DOTHAN, Aarow Rents 
1613 S. Oates Street 

* MONTGOMERY, Arrow Rents 
Troy Hiway at So. By-Pass 


CALIFORNIA 

* BALDWIN PARK, Arrow 
Equipment Rental 
15402 Arrow Highway 

e COSTA MESA, Red-E-Rentals 
2167 Harbor Blvd. 

* FRESNO, Decker Equipment 


Renta 
4141 Е. Belmont 
e RIVERSIDE, Wiest 
Rentals & Sales 
10427 Magnolia Avenue 


CANADA 


* CALGARY, ALBERTA, 
TransCanada Rent-A-Trailer 
Building #12 
Atco Industrial Park 


COLORADO 


+ AURORA, Aurora Rentals 
1407 Peoria Street 


CONNECTICUT 


e OLD GREENWICH, Rent-A-Tool 
& Equipment Corp. 
Post Road 

+ STRATFORD, Josephson's 
United Rent-Alis 
1340 Barnum Avenue 

+ WEST HARTFORD, 
United Rent-Alls 
635 New Park Avenue 


DELAWARE 


e DOVER, United Rent-All 
54 Roosevelt Ave. 


FLORIDA 

e JACKSONVILLE, Reddi-Rents 
2045 Atlantic Blvd. 

e PENSACOLA, McCord's 
Rent All Center 
5580 N. Pensacola Blvd. 


GEORGIA 

* ATLANTA, Northside 
Tool Rental, Inc. 
35 Irby Avenue, N.W. 


ILLINOIS 
e CHICAGO, Wirtz Rentals 
1045 W. 47th Street 
e DES PLAINES, Des Plaines Rental 
Equipment Co., 1460 Oakton St. 
* DOWNERS GROVE, Buttrey 
Rental Service 
237 Ogden Avenue 
* MOLINE, A-1 Rental Co. 
5320 -23rd Ave. 
* NORMAL, Weaver's Rent-All 
212 N. Main Street 
* DAK LAWN, Latek Rent-All 
nc 


Co., Inc. 

6227 W. 95th Street 
* URBANA, 

U-Do-It Rental 

215 N. Broadway 


INDIANA 
* FORT WAYNE, Rental Center 
6001 Decatur Rd, 


* HIGHLAND, Calumet Rentalls 
8600 Kennedy Avenue 


KANSAS 

* SALINA, Barragree's United 
Rent-Al/ 
1500 S. Broadway 


LOUISIANA 


* LAFAYETTE, LaFayette 
Rental Service 
1014 Bertrand Dr. 

* NEW ORLEANS, American 
Rent All, Inc. 
3940 Tulane Avenue 


MARYLAND 


e CHESTERTOWN, Rent All Mart 
P.O. Box 163 


MASSACHUSETTS 

* LYNN, Landry Hire-A-Tool & 
supply 
105 Commercial Street 

• NATICK, Natick Tool Rental 
164 N. Main Street 

* REVERE, Rent-A-Tool, Inc. 
528 Revere Street 

* WATERTOWN, Equipment 
Rental Co. 
101 North Beacon Street 


MICHIGAN 

+ ROYAL OAK, Button's 
Rent-It Shop 
5. Washington 


MINNESOTA 


• MINNEAPOLIS, Broadway 
Rental Equipment Co. 
1934 W. Broadway 


NEW JERSEY 

e FARMINGDALE, Fox Equip. Co, 
Box 227 

* NO. PLAINFIELD, United 
Rent-Alls 
Route 22 & Somerset St. 

* SAYREVILLE, Val Miller & Co. 
512 Raritan Street 

* UPPER SADDLE RIVER, United 
lent-Alls 
174 Rt. 17 


NEW YORK 


* E. MEADOW, L. 1., United 
Rent-Alls 
392 Newbridge Ave. 


e HUNTINGTON STATION, L. I., 
Island Power Tools Co., Inc. 
152 W. Jericho Tpke. 

* MINEOLA, L. 1., United Rent-Alls 
397 Jericho Tpke. 


OHIO 
* DAYTON, Al's Rental Service 
1450 Springfield St. 


* BREENVILLE, Howell's 
United Rent-All 
1110 Dayton Road 


OREGON 

* PORTLAND, Bob's Rentals, Inc. 
8041 S.E. McLaughlin 

PENNSYLVANIA 


* BETHLEHEM, Leiser's 
Rental & Sales 
2960 Nazareth Pike 

* ERIE, Boyer's Rental 
1910 West 26th Street 

* HARRISBURG, Rent It Center 
1501 N. Cameron Street 


TEXAS 

* DALLAS, Strawn Rentals 
11010 Harry Hines 

* DENTON, ARA Rental Center 
2804 N. Elm 


+ HOUSTON, Rent-It, Inc. 
4910 Griggs Rd. 
• HOUSTON, Rent-It, Inc. 
8515 Long Point Rd. 
* LUBBOCK, ARA Rental Service 
3722 Avenue Q 
UTAH 
* SALT LAKE CITY, 
Rent-It Center, Inc. 
2210 So. Main 
VERMONT 
* BURLINGTON, United Rent-Alls 
465 Riverside Avenue 
WASHINGTON 
• TACOMA, Aaberg's 
1407 Puyallup Avenue 


* TACOMA, Bunce Rental, Inc. 
4516 So. Tacoma Way 


You can rent everything you 
see here...and more! Why 
buy tools and equipment for 
one-time or occasional use? 


Low rates make it economical; brand name 
tools make it efficient. Your nearby Ameri- 
can Rental Association store is ready to 
| serve you, has every rental need. Look in 
the yellow pages under “Rental Service — 
‚ Stores & Yards,” 


ый 


- 1919-5th Ave., Moline, Illinois 61265 
` Attn — С. A. Siegfried, Jr., Executive Secretary 


e 
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AMERICAN MACHINE & TOOL CO., Dept. PS48, Royersford, Ра. 19468 ШЖ M AV AS MUCH 


Please send me the units checked. Payment in full enclosed $....... AS 


or $3 deposit each item enclosed, balance C.0.D. | MUST BE FULLY 
a of 


FANTASTIC 
VALVES 


SATISFIED OR WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND. 
No questions asked. 
O 8" Power Saw at $14.95 [] Joiner Planer at $19.95 
[] Standard Rip Fence #354 at $3.50 [7] Lathe at $9.85 
Г] Long Rip Fence #354C at $4.50 O) Turning Chisels at $4.95 


| 3 =- [] Band Saw at $39.95 Г] Faceplate at $2.50 Lp NR, aj 
Wi H i THiS Г] Ex. Blades at $2.35 c Drill Press at $29.95 E QUAIIT КА NW. 
| G. E. Motor: (J$17.80 with other item. [$23.85 separately. | LE Жашы 


i: 2 ШШ 4 = ÁO ш = Ж + WU * = 4 9 к ощ ш oU 


8” TILT 
ARBOR 


| | | ; NAME ка ша е Pe а а Wr dom ee ge s m ва do^ wa #5 + * Шо = 1 = оп x ааа 
! ADDRESS Bos шиш жа а ж Boa * a NU жй IR Fa & = ш ш û Ww B + # = а о + # EF 4 ш т а 
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DIRECT FACTORY OFFER AND REVOLUTIONARY 
PATENTS decrease costs, increase efficiency. Full 
scale power tools of heavy duty 100% cast iron 
and steel. Streamlined design reduces weight, 
cuts material and production costs. Special pat- 
ents provide added efficiency, accuracy, savings. 
Parts made, assembled, tested, packed right in our 
own factories shipped direct... save store profits. 
Mte. arse er 

AZINES ... Here 
rape Цент is what the editors say: 
10-DA BACK “А good bit of sound 


Gi) AR ANTEE —imaginative—engi- 

| neering.’ Popular 
You must be fully satis- « Science; "(saw) boasts 
ДАИШ геѓигп іп 10 many features of big- 


POWER SAW 


OF $75 BENCH SAW as is 


sily to equal an 
bol Cabinet units! Bc о 
ШЫ Cuts compound angles tenes 
аке$ Coves and mouldings ‚ dadoes, 


| . as ed cast j 
P, pam With ground cst ane 
easier work alignment, $350 ae ы 


- TABLE STAYS LEVEL 


days, freight collect. "| ; ny angle 
ШИЕ eiu ism, aeara o sy Patented tit men 
Sa tall versatile.” Workbench: | ص‎ ; motor mount takes stg, 44 0 Scale. Patented 
~ "Highly substantial con- `; any angl keeps belt tight, assures пыль, larger motor 
i | bsta n- C у angle, transmits full о 25065 perfect alignment at 
struction, sturdy enough for production line use. " . [moves to take dade Power. Takes std. blade ent at 
Industrial Woodworking. And Workbench awarded A Be assembly. Ground spindle E > ж Cutters, etc. (not incl.) Accurat insert 
these tools their coveted "Work Tested" Seal. Std. sine able at factory prices. RIP FENCE L256- “Compo” be “curate mitre 
OVER A MILLION USERS confirm their precision, Size (for bench saw) $3.50; |; CE, if desired for eas Acree 


„50; larger fe if de ier ES. Ac 
FREE CABINET BASE | ; larger fence (for cabinet base, work alignment: 


. . OF transf ; Se as portable b 
sth of for models costing SS ER о Toor model gen et ho 
nd 3-4 hours ans ... all you'll „ Suar. to do 
үү Pg. . USe you need 
Work surface, 33” height, tool storage MCO part Гог cutting. Plans provide 27" x 244 


10-YEAR FULL SERVICE GUARANTEE* 


versatility and rugged performance. 


2 10-YEAR FULL SERVICE GUARANTEE . . . Any 
part or parts of any AMCO power tool (except 
motor) which may become inoperative for any 
reason within ten years after the purchase date 
will be repaired or replaced by the factory without 
cost to the purchaser. Your only cost: for postage. 


LONG, 4% E a= e. 


faceplate for turning bowls, $ 85 E err Wt.: 9 Ibs. А teel 
Optiona acep settes etc. $2.50. Wt. 1.0.0. factory- E in 
trays, lamp bases, TOSP $4.95 add'l. Complete as shown. INITS . . . Professional power plan 8 


U 
DOES THE WORK и ке faster, more accurate |010 ae 
at a hand tool pee sors, drawers, Square tapered legs "ATi. 
bevels for w nd cast iron ap he Е Fence 

ast а 

knife to table clearances at Эл ound hi speed steel knives. Dua 
ards. Balanced cutter hé | 
GUARANTEE 


$ 51" А aaa, DRILL PRESS 
| | ХЕ SAWS . . - o.b. factory | 
| aues Е Wait or $e ше. dog wt 30 165. $9995 
ОЎ precision blade track and ta ei, precision Jacob's chuck incl. 


À | d whee d 
ast iron frame, balanced Wire c na 50°. F$90UNITS...and , — i | 
bronze bear prount oe rooney атың fuer quality precision ШШ Ee lowers. Depth of 
, : | | s е j in , 
all standard features, Cet to any angle for omorof tates 8 
ten horizontal drilling. 10-YEAR FULL SERV 


BRAND NEW @ MOTOR 15:959. „#1780 Fahim FRANSES NP Eg 7 
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Dozens of new careers are open to you with I.C.S. 
training. More than 250 job-related courses. 
Oldest, largest correspondence institution. 7,500,- 
000 students since 1890. Learn facts, theories, 


practical applications. 


ACCOUNTING 
Accounting for Business 
Programmers 
Accounting (Canadian) 
Auditing Business Law 
Cost Accounting 
„Р.А. Review 
Estate & Trust Accounting 
Executive Accounting 
Federal Tax 
General Accounting 
Industrial Accounting 
Junior Accounting 
Legal Accounting 
Office Accounting 
Personal:ncome Tax 
Procedure 
Practical Accounting 
Public Accounting 
Small Business Accounting 
Starting & Managing a 
Small Bookkeeping Ser. 
ARCHITECTURE 
AND BUILDING 
Arch. Drawing & Designing 
Architecture 
Building Contractor 
Building Estimator 
Building Inspector 
Building Maintenance 
Carpenter-Builder 
Carpentry & Millwork — 
House Planning & Interior 
Design 
Mason Painting Contr. 
Reading Arch. Blueprints 
Review if Arch. Design & 
Practic 
Review of Mech. Systems 
in Buildings 
ART 


Amateur Artist 
Commercial Art 
Commercial Cartooning 
lilustrating with Options: 
—Magazine 
—Advertising Layout 
—Iilustration 
interior Decorating 
Oil Painting for Pleasure 
Show Card & Sign Prod. 
Show Card Writing | 
Sign Painting & Designing 
Sketching & Painting 
AUTOMOTIVE 
Automatic Transmission 
Specialist 
Automobile Body 
Rebuilding & Refinishing 
Automobile Electrical Tech. 
Automobile EngineTune-Up 


Accredited member, 
National Home Study Council. 


Convenient payment plan. 


Special Canadian courses 
In French and English. 


Approved for veterans 
Bill. 


Special rates to members 
of the U. S. Armed Forces. 


under the new G. l. 


Automobile Technician 
Automotive Mechanic 
Diesel-Gas Motor Vehicla 
Engines 
BUSINESS 
Advertising 
Basic Inventory Control 
Business Administration 
Canadian Business Courses 
Condensed Bus. Practice 
Direct Maii & Mail 
Order Advertising 
Industrial Psychology 
Magazine & Newspaper 
Advertising 
Managing a Small Store 
Marketing 
Marketing Management 
Marketing Research 
Modern Exec. Management 
Office Automation 
Office Management 
Production Management 
Purchasing Agent 
Retail & Local Advertising 
Retail Bus. Management 
Retail Merchandising 
Retail Selling 
Systems and Procedures 
Analysis 


CHEMICAL 


| Analytical Chemistry 


Chemical Engineering 
Chemical Engineering 
Unit Operations 


| Chemical Laboratory Tech. 


Chemical Process Operator 

Elements of Nuclear Energy 

General Chemistry 

Instrumental Laboratory 
Analysis 


CIVIL 
ENGINEERING 
Civil Engineering 
Construction Eng'r'g 
Technology 
Highway Engineering Tech. 
Principles of Surveying 
Reading Highway Bl'pts 
Reading Structural 
Blueprints 
Sanitary Engineering Tech. 
Sewage Plant Operator 
Structural Eng'r'g Tech. 
Surveying and Mapping 
Water Works Operator 
COMPUTERS 
COBOL Programming 
Fortran Programming for 
Engineers 


Clip coupon here... take your first step to real success! 
LEE E ШШ E PF F FF JP | ИШ EE ШИШ ШШ ШШ ШИШ ШШ ШШ ШШ FP FP P ШШ FP E FP ИШ FP F F ЕШ ЫШ T ШШ P P ШШ ЕШ ПШ ИШ ШР ИШ ИШ ИШ ИШ DP B | 


INTERNATIONAL CORRESPONDENCE SCHOOLS Dept. R0252C, Scranton, Penna. 18515 


Box 418, Honolulu. Canadian residents mail to Scranton, Penna. 
service handled through 1. С. 5. Canadian Ltd.) 


(In Hawaii: 


Instructors guide you, 


Programming for Digital 
Computers 
Programming the IBM 
1401 Computer 
Programming the IBM 
YSTEM /360 Computer 
DRAFTING 
Aircraft Drafting 
Architectural Drafting 
Design Drafting 
Drafting Technology 
Electrical Drafting 
Electrical Eng'r'eg Drafting 
Electronic Drafting 
Introductory Mech. Draft. 
Mechanical Drafting 
Pressure-Vessel and Tank 
Print Reading 
Sheet Metal Layout for 
Air Conditioning 
Structural Drafting 
ELECTRICAL 
Electric Motor Repairman 
Electrical Appliance Ser. 
Electrical Contractor 
Electrical Engineering 
(Power option or 
Electronic option) 
Electrical Engineering Tech. 
Electrical Instrument Tech. 
Industrial Electrical Tech. 
Power Line Design 
and Construction 
Power Plant Operator 
(Hydro or Steam option) 
Practical Electrician 
Practical Lineman 
Reading Elec. Blueprints 
ENGINEERING 
(Professional 
Refresher Courses) 
Chemical Civil Electrical 
Engineer-in-Training 
Industrial Mechanical 
ENGLISH AND 
WRITING 
Better Business Writing 
Free Lance Writing 
for Fun & Profit 
Introductory Technical 
Writing 
Modern Letter Writing 
Practical English 
Short Story Writing 
HIGH SCHOOL 
High School Business 
High School (Canadian) 
High School College 
Prep. (Arts) 
High School College Prep. 
(Engineering & Science) 


Р.О. 


203 ways to win yourself a 


RAISE IN PAY 


answer your questions. Easy-to-read, illustrated 
texts, written by authorities, are yours to keep. 
Famed |.C.S. diploma to graduates. Convenient 
payment plan. Take charge of your future now. 
Send our coupon for three FREE booklets. 


High School General 
High Schoo! Mathematics 
High School Secretarial 
High School Vocational 
LANGUAGES 
(Edited by Berlitz) 
French 
Italian 
LEADERSHIP 
Basic Supervision 
Industrial Foremanship 
Industrial Supervision 
Modern Woman 

as a Supervisor 
Personality Development 
Personnel-Labor Relations 
Supervision 
MATHEMATICS 
Advanced Mathematics 
Mathematics and Mechanics 

for Engineering 
Mathematics and Physics 

for Technicians 
Mathematics and Physics 

for Engineering 
Modern сигу Stat. 
MECH 
Aircraft А Power 

Plant Mechanics 
Hydraulic & Pneu. Power 
Industrial Engineering 
Industrial Management 

for Engineers 
Industrial Eng'r'g Tech. 
Industria! Instrumentation 
Machine Design 
Mechanical Engineering 
Quality Control 
Safety Eng'r'g Tech'l'gy 


German 
Spanish 


| Tool Design Value Analysis 


Vibration Analysis 

and Control 
PETROLEUM 
Natural Gas Production 

& Transmission 
Oil Field Technology 
Petroleum Production 
Petroleum Prod. Eng'r'g 
Petroleum Refinery Oper. 
Pipeline Engineering Tech. 
PLASTICS 
Design of Plastic Products 
Plastics Technician 


| PLUMBING, 


H EATING, AIR 
CONDITIONING 
Air Conditioning 
Air Conditioning Maint. 
Domestic Heating with 
Oil & Gas 


| Domestic Refrig. Heat'g 


Heating & Air Conditioning 
. with Drawing 
Industrial Air Conditioning 
Industrial Heating 
Pipe Fitting Plumbing 
Plumbing & Heating 
Plumbing & Heating Est. 
Practical Plumbing 
Refrigeration 
Refrigeration & Air Cond. 
PULP AND PAPER 
Paper Machine Operator 
Paper Making, Pulp Making 
Pulp & Paper Engineering 
Pulp & Paper Making 
SALESMANSHIP 
Creative Salesmanship 
Real Estate Salesmanship 
Sales Management 
Salesmanship 
SECRETARIAL 
Clerk-Typist Commercial 
Engineering Secretary 
Legal Secretary 
Medical Secretary 
Professional Secretary 
Shorthand Stenographic 
anos ing 

HOP PRACTICE 
Dil Operator 
Foundry Practice 
Industrial Metallurgy 
Lathe Operator | 
Machine Shop Inspection 
Machine Shop Practice 


| Machine Shop Practice & 


Toolmaking 
Metallurgical Eng'r'g 
Technology 
Milling Machine Operator 
Multicraft Maintenance 
Mechanic 
Practical Millwrighting 
Reading Shop Prints 


| Rigging 


Tool Eng'r'g Tech'l'gy 
Tool Grinder  Toolmaking 
Turret Lathe Operator 
Welding Engineering Tech. 
| Welding Processes 
| ST EAM AND 
DIESEL POWER 
Boiler Inspector 
Industrial Building Eng'r 
Power Plant Engineering 
Stationary Diesel Engines 
Stationary Fireman 
Stationary Steam Eng'r'g 
TEXTI 
Carding 
Carding and Spinning 


Dyeing & Finishing 
Loom Fixing Spinning 
Textile Designing 
Textile Mill Supervisor 
Textile Technology 
Warping and Weaving 
TRAFFIC 
Motor Traffic Management 
Railway Rate Clerk 
Traffic Management 
TV-R 

EL ECT RON ics 


Color Television Principles 


& Servicing 
Communications Techn'l'gy 
Electronic Fundamentals 
Electronic Fundamentals 

(Programmed ) 
Electronic Fundamentals 

with Electronic Equip- 

ment Training 
Electronic Instrumentation 

& Servo Fundamentals 
Electronic Principles for 

Automation 
Electronics and Applied 

Calculus 
Electronics Technician 
First кан Radiotelephone 

Licens 
Fundamentals of Electronic 

Computers 
General Electronics 
General Electronics with 

Electronic Equip. Trng. 


| Hi-Fi Stereo and Sound 


Systems Servicing 
Industrial Electronics 
Industrial Electronics Eng. 
Industria! Electronics 

Engineering Technician 
Numerical Control 

Electronics & Maint. 


| Practical Radio-TV Eng'r'g 


Practical Telephony 
Principles of Radio- 
Electronic Telemetry 
Principles of Semiconduc- 
tor- Transistor Circuits 
Radio Servicing with 
Equipment Training 
Radio & TV Servicing 
Radio & TV Servicing with 
Equipment Training 
Second Class Radiotele- 
phone License 
Sound Systems Specialist 
Telephony Electronics and 
Radio Communications 
TV Receiver Servicing 
TV Technician 


I. C. S., Scranton, Penna. 18515 


Further 


Without cost or obligation, rush me your famous “Success Package" — (1) "How to Succeed” booklet, 


City 
Occupation 


ши ип п ш иш пш ш ш шш | E а 
= 
c 


(2) sample lesson demonstrating I. C. S. method, 
(3) catalog for program of study I'm interested in: 


(Print name of course. See list.) 


Employed by 


Zip Code — — ——— 


-Working Hours — A.M. to — —P.M. 
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EFFORTLESS 
EXERCISER! 


Perfected by a leading physician—£o give you a new body 
and a new heart in just two easy minutes a day. 


Let us repeat this fundamental fact again: This revolutionary new exer- 
ciser is so easy to use that you may not believe it could possibly do you any 


good when you first try it. 

Yet it is designed to make you look 
years younger — in other words, slimmer 
and taller and stronger — virtually over- 
night, And especially to make that ''Mid- 
dle-Age Stomach", and *''Middle-Age 
Slouch”, and '"Middle-Age Legs" go for 
good—in far less time every day than it 
takes you to smoke a single cigarette. 


And-most important of all-IT MAKES 
YOUR BODY AS YOUNG INSIDE AS 
OUT! Totally different—far more effective 
than mere Isometrics, in just two minutes 
a day it gives your heart and lungs the 
workout they so desperately need. Gets 
your blood flowing strong and hard again. 
Cleanses your circulation. Tones up your 
heart muscles. Pours new reserves of 
oxygen into your blood stream—so you 
ОЕ WITH ENERGY the entire rest of 

at dav. 


Here’s how incredibly easy it is. Here’s 
why two thrilling minutes, this new doc- 
tor’s way, may give your body as much 
benefit-inside and out-as A FULL HALF 
HOUR, the old sweat-and-strain way... 


THE BASIC IDEA IS THIS: To Make 
Health-Building, Body-Molding Exercise 
50 QUICK AND EASY THAT 
YOU CAN STICK TO IT FOR GOOD. 


Quite frankly, the development of this 
EFFORTLESS EXERCISER is based on 
this simple fact: That every single man 
and woman in America needs the right 
kind of exercise every single day—but just 
doesn't have the time or energy to sweat- 
and-strain for it the old-fashioned way. 
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Let's leave aside for the moment the 
fact that UNDER-EXERCISE makes 
most men and women look middle-aged 
by the time they reach their late twenties. 
Because their stomach muscles go...their 
back muscles go...their chest muscles go 
—and they walk around looking like tired 
pretzels, and envying the tall, straight 
teenagers that tower over them. 

Let's leave aside the fact that UNDER- 
EXERCISE causes most of the people you 
know, most of the time, to live constantly 
on the very border-line of fatigue—just 
too darned tired to really enjoy life. 


Let's concentrate instead for sixty sec- 
onds on one brutal fact that most people 
spend their entire lives avoiding: That 
this same UNDER-EXERCISE is one of 
the prime causes of a whole host of dis- 
eases—including high-blood pressure, ar- 
teriosclerosis, hardening of the arteries 
and, above all, heart attack—the Number 
One killer of our time. 


The big problem, therefore, is to 
BROADEN those vital heart arteries 
again. This can be done only by making 
your heart PUMP HARDER THAN 
USUAL every day. And therefore it is 
the prime reason you should exercise 
EVERY SINGLE DAY. 


HOW DOES IT WORK? IN Two Ways: 
Sixty Seconds for Your Upper Body. 
Sixty Seconds for Your Lower Body. 


And now, let’s picture your first session 
with this EFFORTLESS EXERCISER: 


IF YOU WANT TO SEE 
A BREATH-TAKING CHANGE 
IN YOUR WIFE 
HAVE HER READ THIS... 


Why not give her a companion 
WOMAN’S EFFORTLESS EX- 
ERCISER. You may gasp in de- 
light in only a few short weeks 
from now. Only $9.98 complete. 
BUY BOTH and SAVE $2. Only 
$19.96 for BOTH. Same money- 
back guarantee, of course. OR- 
DER TODAY. 


INFORMATION, 


IRS 


a single steel spring with handles, 
fore, it is impossible to break—nee 
pok ability, strength or experience 


palms touch. Then let them open 4 
And then reach up and close them. 

THAT'S ALL THERE IS TO IT 
are simply opening and closing the 
ERCISER, with a circular motio 
front of your body. Once again—th 
time you perform this motion, yo 
think it is absurd. It is simply too fa 
too gentle...too easy to do! 

But then—as you do five of these 
tions .. . ten of these motions... | 
of these simple motions—you will 
a transformation beginning to s 
through your entire upper body. I 
first thirty seconds alone. THIS is 
you will realize— 


A Full Inch Seems To Have | 
Disappeared From Your Waist} 
(And Been Added to Your Heig 

In The First 30 Seconds Along 


` 1. YOUR SHOULDERS AUTO! 
ICALLY MOVE BACK. Everytime 
open and close this EFFORTLESS 
ERCISER, you are working agains 
tension of its steel spring. AlthougH 
tension is purposely designed to 
gentle you hardly feel it, you will | 
that your shoulders react to it i 
ately. Your shoulders automatically 
forward as you open the EXERCISE 
automatically thrust back as you 
—and always against the gentle 
of the spring. 

This simple motion is designed t 
rect, first of all, the hours of Au 
over you do every day at a desk, 
writer, or wheel of a car. Now, sud 
without your paying any conscious 
tion to them at all, your shoulde 
strengthened and pushed back. 
close of every one of these gentle 
ments, you are automatically standi 
attention—with your entire body | 


INCORPORAT: 


гаф. 4 


s full height—standing as you see а 
er stand...or a football player...or 
pu are a woman) as a ballerina stands. 
Hd this is just the beginning—For at 
tly the same time— 


YOUR CHEST AUTOMATICALLY 
:USTS FORWARD. YOUR WAIST- 
AUTOMATICALLY PULLS IN. 
k you to do these EFFORTLESS 
CISES, from the very first day, in 
of a mirror. Look at yourself side- 
in that mirror. Notice that as your 
ders move back, your chest must 
1 out to compensate for them, and 
r stomach must pull in to support it. 
in—you are not thinking about your 
t muscles at all—but they are moving 
tightening up...leaving only air where 
was just seconds before! 


hd it's still only the beginning. For 
gomes the real pay-off: | 
OUR HEART AUTOMATICALLY 
NS TO PUMP HARDER. YOUR 
S AUTOMATICALLY BREATHE 
SPER. This is the true goal of this 
ORTLESS EXERCISER. For you 
going to do these simple, gentle, cir- 
r motions sixty times every day—one 
^second—a total of one minute a day 
your upper body. Although they are 
tless in the beginning, they take 
gh work in that final exhilarating 
“BReconds to MAKE YOUR HEART 
2a UP AND COME ALIVE 


u can believe this: At the end of 
first thirty seconds alone, you'll see 
esults you've wanted (and your doc- 
has wanted) for years. Your lungs 
be breathing deeply—good clean oxy- 
Will be pouring into them; super- 
ing them for the entire day to come. 
face will be flushed and glowing; 
‘have a better “facial treatment" 


| = 


BEER 9 
w- 


than any two hours, or $20, could ever buy 
you at a beauty parlor. 

And, above all. YOUR HEART WILL 
BE SENDING BLOOD SURGING 
THROUGH EVERY ARTERY AND 
VEIN AND CAPILLARY IN YOUR 
BODY! Feel your pulse. It’s probably 
beating half again as fast as it was a min- 
ute before. 


And this is exactly what that doctor 
wants to get from you! He wants to move 
that pulse into full gear—coax that heart 
into cruising (instead of idling) speed AT 
LEAST ONCE A DAY! To flush poisons 
out of your blood stream... pour oxygen 
in... STRETCH those arteries a little... 
make them tougher, smoother, MORE 
ELASTIC — AND BUILD ANOTHER 
IWENTY OR EVEN FORTY YEARS 
OF YOUTH AND HEALTH INTO 
YOUR BODY! 

And now let’s do the same thing for 
your lower body— 


Far Better Than A Portable 
Rowing Machine 
—To Make Your Hips and Thighs 
Look Younger, Stronger, Longer! 


Now you do the same thing for your 
hips, legs and thighs. You simply sit down 
on the floor...attach the straps on the 
handles to your feet...and again make 
simple circular closing motions with the 
EXERCISER —this time with your feet. 

Again, the first one or two motions are 
so easy that you simply can’t believe 
they’re doing you any good. But then you 
notice the muscles of your abdomen auto- 
matically beginning to pull in and tighten. 
You feel the driving muscles of your legs 
tense and then relax and then tense again 
with every motion — putting new power 


Fifth Avenue, New York, N. Y. 10003 


vase. 


A SPECIAL 
NOTE FOR MEN! 


Now you don't have to bé 7 
strenuous to be strong. Here's | 
physical fitness made easy — a ^. 
Power-Packed Body in exactly = 

E 


120 seconds a day! Puts muscle 
on where you want it — takes 
flab off where you want it. Gives 
you strong muscular legs that 
never tire—iron stamina, inside 
and out. Prove it yourself: im- 
prove your athletic performance 
so much that you can drive a 
golf ball 15 yards farther! Try it 
entirely at our risk — TODAY! 


and stamina into those legs that will keep 
you zipping along all day and all night, 
even when your friends are wilting like 
dying flowers all around you. 

You will also notice—in that very first 
minute alone—that dozens of tiny, vital 
muscles in the back of your thighs and 
hips that were almost impossible for you 
to exercise before, are now coming to life 
again...beginning to iron out those hang- 
ing, "washboard ridges" of flesh that 
caused you to wince everytime you slipped 
into a bathing suit, 

And, most important of all, when you 
slip off the EXERCISER straps just 60 
seconds later, not only will you have re- 
charged your legs, thighs, hips and stom- 
ach—but your heart and lungs as well! 
For the second time in two brief minutes, 
you will have given your entire circulatory 
System the FLUSHING OUT, BUILD- 
ING UP workout it so desperately needs. 
And you will have done it all—top and 
bottom, inside and out — all the exercise 
you need for the entire day—in far less 
time than it takes you to smoke a single 
cigarette. 


p = SEND NO-RISK COUPON TODAY = = 


INFORMATION, INCORPORATED 
Dept. PS =1 
119 Fifth Ave., N.Y., N.Y. 10003 


Gentlemen: I want to try your EF- l 
FORTLESS EXERCISER, entirely 
at your risk! I am enclosing the low | 
rice shown below. I may use the 
xerciser(s) for ten days. If I am | 
not ABSOLUTELY DELIGHTED, 
I may return it for full refund. | 
Check here for MAN'S Effortless | 
erciser, only $11.9 
Check here for WOMAN’S Effort- 
ess Exerciser, only $9.98 | 
CHECK HERE AND SAVE i 
VO DOLLARS! Get both Effort- 
less Exercisers-Man's and Woman's | 
model —a $21.96 value — for only 
$19.96! | 
Ы Check here if you wish order sent | 
.O.D. Enclose $1 good-will deposit. 
Pay postman balance, plus C.O.D. | 
postage and handling charges. Same 
money-back guarantee, l 


(Please 
Print) 
Name 
(print) 
Address 


City 


State Zip 
© Information, Incorporated 1968 
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SECOND CHANCE 


FOR HIGH SCHOOL 


DROP-OUTS 


A high school diploma means a lot today — 
prestige and IN CASH! It can be your key to: 


e À better job, higher pay 
e Greater social opportunities 
e More security — for you, your family 


U.S. government figures show the average 
high school graduate earns $75,000 more dur- 
ing his lifetime than the drop-out who didn't 
finish high school. 


< All 3 FREE 


Clip coupon below for 
Academy's booklet on 
how to finish high 
school at home, Gov- 
ernment booklet with 
advice for drop-outs 
and a self-scoring test 
of your general knowl- 
edge. Mail today. 


porum S ee а 


ACADEMY FOR HOME STUDY 
425 5. Dearborn, Dept. 76-929, Chicago, IIl. 60605 
Rush FREE booklet on finishing high school at home, 
also free Government booklet and self-scoring test. No 
obligation. 


Print 


Address 
City & 
State 


Zip 
County Е Ee 
Ыы шыш шып Т тыш пыш шыш шыш E E E E E E E E тыш | 


Career іп | 
ELECTRONICS ^? 
Career training at home the new easy 

way with RCA Institutes, Lab work with 


first lesson. Pay as you go. Send for 
free 54-page book 


RCA Institutes, Inc. Dept. PS-48 RCA 
320 W. 31 St., N. Y., N. Y. 10001 


Secrets of Teaching 
Yourself MUSIC 


Revealed in Your Home This Money-Saving Way 


ES! Now you can teach yourself to play Piano, 

Guitar. А: Y instrument in your spare time— 
even if you've never played a note in your life! 
Famous proven Course makes it simple as A-B-C. 
Pictured lessons show you how. No teacher. It’s 
amazingly easy! Surprise your friends by playing 
favorite music. Write today for FREE 36-page illus- 
trated book. U.S. SCHOOL OF MUSIC, Studio 154, 
Port Washington, N.Y. 11050. (Est. 1898. Approved, 
N. Y. State Educa. Dept.) Tear out as a reminder. 
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YORK 
CATHEDRAL 


Authentic yy i 
ams A 


e 


. faithfully emblazoned 

from old records filed under 
200,000 British and European 
surnames. 
Experienced researchers re- 
veal findings and supply ac- 
curate full colour replica on 
beautiful OAK WALL SHIELD 
for interior decoration or re- 
fund your check with explan- 
atory personal letter and 
brochure. 


Choice of 4 sizes. 
7"х6".... $10.00 12"x10".. $22.00 
14"x 12". . $28.00 22"x 18".. $45.00 


All postpaid. Each shield is made to individual order. 
School, Ship, Regimental Shields, Trade Marks, etc. 
similarly reproduced. Write directly to Britain's lead- 
ing heraldic craftsmen. 


YORKINSIGNIA LTD., YORK, ENGLAND 


When Writing to Advertisers 
Please Mention Popular Science 


(001100 — 


FOR AS LITTLE AS 


$1250 


HUNTER 


One or two speeds. Sizes 
to fit all homes. Easy to in- 
stall. No special wiring re- 
quired.* Suggested retail price 
(single speed) includes auto- 
matic ceiling shutter. 

SEND COUPON FOR FREE CATALOG 


| Hunter Division, Robbins & Myers, Inc. 
2695 Frisco Ave., Memphis, Tenn.—38114 
Please send free catalog on Hunter Attic 
Fans to: 


Address 


| 
| 
| 
| Name 
| 
| 
L 


ATTIC FAN 


"EL а) 


à a a ® 


"ie - 
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Gold Label's new trim-line work clothes have all the ele- 
gance and style of your favorite dinner jacket. And talk 
about stamina! Half Dacron* Polyester, half cotton; stitched 
with sturdy polyester-core thread. Great new colors: sand, 
loden and mocha. For the name of your nearest dealer, write 
Box 2468, South San Francisco, California 94080. 


i 


| 
| 
| 
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She Wer (Most Distinguished Mint Clothes 


GOLD LABEL 


UNION MADE BY CAN'T BUST "EM 


APRIL 1968 | 39 


Love at 
first, second 
and third 


al 
2E x e 


You'll fall in love your first time 
through a Del Rey camper. But 
maybe you'll shop around. Then 
you'll come back once... twice... 
and by-and-by you'll buy. Because 
you can't resist that spectral brand 
of Del Rey GO-appeal. Or those 
тапу approved safety features.- Or 
the solid Del Rey value that makes 
your love affair last. So flirt a little. 
Let your Del Rey Dealer introduce 
you today. Or write for our full- 
color brochure. 


Wel Rey 


Campers with GO-appeal 


_ 3950 жы шы St, Elkhart, نایا‎ 46514 


SKILLED LOCKSMITH 


Professional Key Machine yours to keep! 
Be your own boss. Earn steady, year-around income 
in your spare time at home. BELSAW INSTITUTE 
lessons show you how to make keys, open and repair 
locks on homes, cars, business buildings. Accredited 


supplies furnished including the $125 Key Machine. 
Write for FREE BOOK. No salesman will call. 


BELSAW INSTITUTE / 1197 Field Bldg. 
Kansas City, Mo. 64111 
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Member NHSC. Approved for Veterans. All tools and | 


| Multi- -purpose precision minfatüre 


machine converts from lathe to ver- 
tical mill, drill-press, surface grinder 
and polisher in seconds. Accurate 
| within .0005 inch. Complete with 
motor plus extras. Only 17” long. 
Send for free catalog or enclose 
| $1.00 for 40 page picture manual. 


American Edelstaal, Inc., Department (E 
350 Broadway, New York, New York 10013. 


WANT MORE MONEY? СЕТ INTO 


PHOTOGRAPHY 


Coast-to-coast, high-paying jobs in photography are waiting 
for people with the ''know-how'' to fill them. You can 
quickly, easily qualify at home with the world-famous | 
NY! Learn-by-Doing Method. Write today for free catalog. | 
Also resident training in New York. Our 58th Year. 


NEW YORK INSTITUTE OF PHOTOGRAPHY 
Dept. 5-4 10 West 33 St., New York 1, N. Y. 


|-N-V-E-N-T-0-R-S 
WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?—Are technical 
problems holding you back? Universal inventions has helped in- 

ventors all over the world—just like yourself—why not you? Inven- 
tions provide the magic spring-board to sudden riches. REMEMBER, 
"e | a sell your invention or pay you a cash bonus. Write for 
etails 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


i. Repair ang watch 


ү SWISS OR AMERICAN 


a Unique, modern Sweazey System starts you 
E making repairs right away. Develops skill 


step by step at home in spare time. 
Tuition $5 monthly. Diploma awarded. 
Free sample lesson. No obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


Dept. 448, Fox River Grove, Illinois 60021 


Send for world famous catalog, of novelties, live animais, 
scientific supplies, hobbies, funmakers, planes & boats, 
looms, magic tricks, joke articles, unusual seeds, 
gadget timesavers, eras, optical goods, projec- 
EM tors, movies, шегу welry, re үт novelties, dis- 

guises, musical instruments, stamps, coins, puzzles, 
fortune tellers, radios, auto & bike accessories, telescopes, magni- 
fiers, compasses, banks, smokers’ gadgets, artists’ supplies, print- 
ing sets, engines, motors, shockers ves. billfolds, fireworks, 
guns, rifles, sports, books, games, plants, etc. Send stamp or coin 
for post. Johnson Smith Co., Dept. 328, Detroit, Mich. 48224 


AMAZING NEW 


"LISTEN-IN-COIL" 


CG: 


PICKS UP ANY TELEPHONE CONVERSATION! 


NO CONNECTION TO TELEPHONE NECESSARY! You hear 
the entire two way conversation from a distance . „ „ unde- 
fected! Limited supply remaining at only $1.98. SUPER- 
SENSITIVE model $2.98. Satisfaction Guaranteed! Catclog 
ef LISTENING DEVICES 35c. FREE with order! Save COD 
fee and send Check, Cash or M.O. te: Consolidated Acoustics, 

DEPT 54, 1302 Washington, Hebeken, New Jersey. | 


Don't let their racy lines fool 
you. These are trail machines— 
Yamaha style. Bikes that will 
challenge the toughest terrain. 
Bikes that have combined the 
stamina of Yamaha's great racing 
bikes with the climbing 
instincts of a homesick angel. 
Both feature Yamaha's exclusive 
high-torque, Rotary Valve 
engines, Autolube oil injection 
and electric starting. So put 
yourself on a mighty Trailmaster 
100 (left) or the indestructible 
80 (right) —then discover what 
exciting trail action is all about. 
Why not meet the Exciters today 
at your Yamaha dealer's? 

And be sure to ask for your free copy 
of Yamaha's brochure featuring a// 20 
Exciters for '68. Or write: P.O. Box 
54540, Los Angeles, Calif. 90054, 
Dept. PS-4-8. Canadian Distrib.: 


Yamaha Div. of Fred Deeley Ltd., 
British Columbia. 


INTERNATIONAL CORPORATION « SINCE 1887 


HIDDEN 


VALU E ! makes the difference in AA WESS boats 


m 
-— a a -— —— es a ER 


If you like to со: апа KEEP GOING in your boat . . . investi- 
gate MFG! Most of today’s boats look mighty good on the 
outside . . . but what you can’t see makes the big differ- 


ence in longer life and extra performance. 
MFG’s matched metal die pressure molding produces the 
Strongest hull in the industry. All-fiber glass stringers be- 
neath the floorboards . . . built like bridge girders . . . add 
to this exceptional strength. 
A complete line of outboard and inboard/ outboard boats 
and sailboats ... from a 12 foot Car Top Fisherman to a 
21 foot Sports Cruiser. 

Ask your dealer to show you the MFG “INSIDE STORY” 


А MFG BOAT COMPANY 
best boat built...anywhere | Division of Molded Fiber Glass Body Co. 


Union City, Pennsylvania 
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_ Something — 
so loaded with | 


should be 


given a chance | 
to shine. 


Classic not only shines, but protects your cars 
finish like no other. Because it's loaded with car- 
nauba wax, the hardest, most expensive wax 
known. Classic rubs on and dusts off effortlessly. 
The ingredients do the work, not you. Does a 
whole car — a big one — in less than an hour. 
Waxes right in the sun without streaking. And the 
protection lasts longer than any other wax. 1 Ib. 
2 oz. tin is $5, good for at /east 6 full wax jobs. 
Try it. If you don't think it's worth it, return the 
rest and you'll get your money back. . 


CLASSIC PRODUCTS, LTD. P.4 
2616 N. Tamarind Ave., West Palm Beach, Fla. 33407 


Enclosed is $ іп check or money order. 
Please rush. — — cans of Classic Car Wax at $5.00 each. 


Name 


42 | POPULAR SCIENCE 


‘your year | 
for a convertible. 


. " Old Town’s 


A | A sporty fiberglass sailing canoe. 
mar Sail to suit the weather and your 

whim. Orc convert to canoe, and paddle to where 

the big ones bite. Easy to store, haul, rig. Fun 

to own. Quality crafted by Old Town. For cata- 

log showing the WAHOO, write: 

Old Town Canoe Co., 664 Elm St., Old Town, Maine 04468 


ENGINE 


ENGINE CLEANER 
and DEGREASER 
Just spray it on.. 
hose it off! 


GUNK LABORATORIES, INC, 
5873 W. BETH, CHICAGO, ILL. 60638 


Train quickly in 8 short weeks at Toledo for a 

bright future with security in the vital mat 
business. Big pay, full-time jobs——HAVE a 
PROFITABLE MARKET OF YOUR OWS! Time 
Payment plan available. Diploma riven. Job 
help. Thousands of successful graduates. Our 
45th year! Send NOW for big, ES illustrated 
FREE catalog. No obligation. G. I. Apnroved. 


NATIONAL SCHOOL OF MEAT CUTTING, Dept. 51-Е, Toledo, Ohio 43604 
Buy & Hold 
U.S. Savings Bonds 


e This COUPON entitles | 
А; you fo years of 
fy, M trouble-free grass 
1 А9 catty with 


= DEVERE- AA che 
ROTARY 
` MOWERS 


FREE Literature o · аи 


| 
| 
оп Se. Rotari ries. | 
| 
| 


and also оп Locke reel and Manco-Locke high- 
wheel mowers, I'd like name of closest dealer 
100, 


(name) | (street) 


(city) (state) (ZIP) | 
5677-Y MacCorkle Ave., S.W, 
Míg. Cos., Inc. South Charleston, W. Va. 


PERFECTION IN A PIPE 


KIRSTEN'S exclusive radia- 
tor stem helps cool the 
smoke before it reaches your 
mouth...traps impurities... 
lets you easily remove ex- 
cess moisture. Imported 
aged Mediterranean briar 
bowl. Hand-finished vulcan- 
ite bit. Truly a quality pipe 
that reflects the pride of old- 
world pipe makers. Order 
your KIRSTEN today. 


Pee ele i ОНУ НУН pean es eee 
" 


TETTE m ınan T 
RE 


$7... 


FREE! write for 


your free copy of 
our full-color 
catalog of 
KIRSTEN Pipes 
and accessories. 


KIRSTEN PIPE COMPANY, INCORPORATED 


Dept. PS-4, Box 5227, Seattle, Washington 98107 


ТОНЕ 0 UP ELECTRONICALLY 
ANY CAR EVER MADE! 


COMPACT or LIMOUSINE 4, 6 or 8 CYLINDER 
DOMESTIC or FOREIGN — ^ 6 VOLT or 12 VOLT 
^ POSITIVE er NEGATIVE GROUND 

With New Improved Model BT-162 


| DWELL TACHOMETER 


== "d ASSURE ыш ш кони sn oe ii 


MADE ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE 
TECHNICIAN, MODEL 87-162 WILL PAY FOR ITSELF MANY TIMES 
OVER FOR THE AUTOMOTIVE HOBBYIST AND EXPERIMENTER 


The Model BT-152 will perfarm the services specified below 
in addition to many other tasks too numerous fo men nition: 


It is no longer necessary to file points to the Tachometer section of the Model BT- 
smoothness when using the Model 81-162. 162. © То locate a "miss" you need 
The instrument will automatically make only disconnect or "short" the spark 
allowance for any existing "pitting" or plugs one at a time with the Model BT-162 
"wear " Indicate the most effective point switched to the Tachometer position. Yo 

setting without removing the distributor |: dni nig ie 
cap. * Indicate the correct settings for ex- will be able to instantly identify which 
ternal adjustment type distributors. © Car particular plug (or frequently its wire lead) 
manufacturers’ dwell angle recommenda. 'S ‘esponsible for the malfunction. e 
tions are included in the manual provided Cars with automatic transmissions func: 
with the Model BT-162. • To adjust for ton efficiently only if the fluid pressures 
mathematically correct carburetor adjust- are correctly maintained. Detailed instruc- 
ment and thus insure maximum gas econ- tions show you how to use the 5000 RPM 
omy and quiet engine running, simply use Г? | аў that ГИ purpose 

use. Tune-up and procedure manual ' 


Comes complete, ready to use operati 
included, describes in detail how to make all tests. "Ra Клин tatur $2995 
facturer’s dwell a ommendations for all cars. The manual is yours 


ngle rec 
to keep even if you decide to return the instrument. 


SEND NO MONEY WITH ORDER 


Try it for 1 it for 10 days before f 


ACCURATE үт EO. INC. 
you buy, If eed pelt 1 509 435 White Plains Road, Bronz, И. Y. 10467 | 


Dept woul 7 


satisfied then send $5.00 | 
Please rush me one Model BT. 162. if satisfactory | agree to pay $5.00 within 10 days 
and pay (пе balance at | and balance at rate of $5.00 per month until total price of $29.95 iplus P.P_ han- 


me. me д SEON pe | dling and budget charge) m paid. II not satisfactory, | may return for cancellation 


price of $29.95 (plus | of account. | 
P.P.. handling and bud- | mam ne | 
get charge) is paid. If | „„‚ | 
not completely satisfied, | 

return to us, no explana. | OT | 
tion necessary, pt | 


ЗЛАТЕ ————‏ اڪ 
moe ech © and " close nepos wih this Coupon e will Bay ut Ar‏ | 
Charge, Tow "m rhe “the privilege a! гатыг alter 1Û da n S al for full f‏ 
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MAKE IT BIG 


PROJECT METHOD — HOME TRAINING 
IN INDUSTRY... 
IN YOUR OWN BUSINESS. 
| IN MILITARY OR GOVERNMENT 


ELECTRONICS DIVISION —, ^ 


e Master Course in Color TV Servicing | y \ 


* Color TV Servicing NEW Е ^а. 
• Master canes in TV & Radio Servicing | | B ту 
e Practical TV & Radio Servicing | ^^ ii — A4 
e Master Course in Electronic j 29 Color; 4 


Communications 
• FCC License Course 
e Industrial & Computer Electronics 
e Stereo, Hi Fi & Sound Systems 
e Basic Electronics 


e Air Conditioning, Refrigeration Я 
& Electrical Appliances Master Course | 

e Air Conditioning-Refrigeration 

Servicing Course 


CE. л а 


AUTO-MECHANICS DIVISION 


e Automotive-Diesel Master Course 
s Automotive Mechanics 
e Diesel Mechanics a. е" — 
e Engine Tune-up and Electricity 5 Me E 


HOME APPLIANCES DIVISION == 
e Home Appliance Master 
Technician's Course 

e Home Appliances Servicing 

e Handyman Appliance Repair 

NATIONAL Cewe SCHOOLS 6298 
WORLD-WIDE TRAINING SINCE 1905 VETERANS 

4000 South Figueroa Street Los Angeles, Calif, 90037 


| | с E CLASSROOM TRAINING 
HIGH SCHOOL AT HOME AT LOS ANGELES 
National offers ac- 


NTS occupies a city block with 
credited high school § over a million dollars in train- 
_ programs. Take only @ ing facilities. Check special 

subjects you need. 


R Study at your OWN | box for details. 
/ расе. Everything in- Bí FREE BOOK & 

lud A t | | A & 
tuition, о SAMPLE LESSON 


NATIONAL ==) SCHOOLS 


WORLD-WIDE TRAINING SINCE 1905 


J 4000 So. Figueroa St., Los Angeles, Calif. 90037 


J Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON 
for division checked below. Check one only. 


O ELECTRONICS DIVISION Я & 

I O AIR CONDITIONING, REFRIGERATION DIV, ‘~. 

J O AUTO-MECHANICS DIVISION 

J © HOME APPLIANCES DIVISION 
I O High School at Home 


eee: 0 


(Dept. 202-48) "-— L 


1 ol, а ааа ааа 
1 City State L ll.ZipD.- . . 
П Check for veteran training under new G. |. Bill. 


= |53: 


; [] Check if interested ONLY in classroom training 
at Los Angeles 
APRIL 1968 
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| MEN: Caulk jobs — 


are a snap with 
DAP Butyl-Flex.? 
Stays flexible. 
Seals tight 

for 20 years. 
Best you can buy. 


STAPLE 
GUN 


uses з 3v 
sizes from 
to 9/16". AG S 


including 
CEILTILE AA 


; 4 + 
ye 
/ 


A X 
HANDY ` 
CHECKLIST 

OF HOUSEHOLD 
FASTENING USES 


Install ceiling tile 
Apply insulation 
Fasten weatherstripping 
Reupholster chairs 

Fasten fence wire to posts 
Repair window screens 
Secure antenna wiring 

Tack down stair treads 
Replace worn window shades 
Attach vines to trellises 
Tack carpet underpaddings 


SHOOT A STAPLE WHEREVER YOU'D DRIVE A NAIL 
‚ CHEAPER . 


|. At Hardware, Lumber and Building Supply, Stationery - 
and other retail outlets 


ARROW FASTENER COMPANY, INC., Saddle Brook, N. J. 07663 1 


e Apply polyethylene vapor 
barriers 

Make window boxes 

Trim kitchen shelves 

Line closets 

Fasten burlap around tree 
trunks 

e Cover valances 

e Hang drapes 

B e Affix wall decorations 
e Install plastic wall brick 


FASTER.. -BETTER . 


You can build this beautiful, fireproof, and sag-proof 
home for thousands of dollars Cheaper than a conven- 
tional home. It has the finest features, including fire- 
place, to be found in any home regardless of price. Draft 
and dust free due to construction including radiant hot 
water heat in entire floor area. Act now. Build this easy 
to construct home completely or a room at a time as 
money is available. Send $10. for Building and Heating 
Plans along with new cost saving construction methods to 


“Home” Box 340 Olean, М.Ү. 14760 


wo ELECTRONICS. 


V.T.I. training leads to success as technicians, field 
engineers, specialists in communications, iruided mis- 
siles, computers, radar, automation. Basic & advanced 
courses. Engineering Tec hnology and Electronic Tech- 
nology curricula both available. Assoc. degree in 20 
mos. B.S. obtainable. G.T. approved. Start 5ept.. Feb. 
Dorms, campus. H.S, graduate or equivalent. С atalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPAR EMENT S., VALPARAISO, IND IANA 46383 


NEW CAR FURNISHED 


This is only one of the benefits enjoyed by many Acci- 


dent Investigators. Learn why this is called ‘‘the 
ideal job;'' how men earn to $1,000 a month in this 
exciting, secure profession. Men without experience or 
college have easily trained and qualified. No selling. 
Send now for FREE BOOK of facts. No Obligation. 
Write Universal Schools, Dept. PS-41, 6801 Hillcrest, 
Dallas, Texas 75205. 


L k ithi AND KEY 
: S OCcKsmithing makina 
= = = ! Practical up-to- 
[К+ } teaches you how to pick locks, de-codc, 
make master keys. repair, install, 
service, etc, Sew  self-instruction 
lessons for every handyman, home- 
owner, carpenter. mechanic. serv- 
ice station operator, gunsmith. 
of easy illustrated lessons. Full 
А price only 36.45, postpaid, Satis- 
E faction or refund guarantee. 
Mail order today! 


ШЦ 


а 


юре ae й " и 
нюр: вои > $6 95 Nelson-Hall Co., Dept. DS-1 


325 W. Jackson Blvd., Chicago, 111. 60606 


SS. ss шы ا و ر‎ 


Now = can build furniture! 1 


. Make first-rate furniture of any style — even 
create exciting new designs—with this complete | 

| illustrated guide: 

| HOW TO BUILD YOUR OWN FURNITURE 

|! by R. J. DeCristoforo. 22 picture-flled chapters 

cover Design, Tools, Woods, Hardware. Luxury pur 

back format. Money-back guarantee. vi pue 1.50— 

we pay postage: Popular Science, Dept. 

44 Hillside Arenne, Manhasset, New York 11030 


WHEN WRITING TO ADVERTISERS 
PLEASE MENTION POPULAR SCIENCE 


EY PEWRL AER REPAIRMEN 


Step into a high-paying job or earn big 
sparetime or fulltime earnings on your own. 
Over 25 million typewriters need servicing. 
FIRST TIME you can get industry-approved 
training at home! Earn while learning. Type- 
writers, all tools SUPPLIED! Fully асса. 
Vet apprv’d. FREE BOOK! Write 
TYPEWRITER REPAIR SCHOOL 
Dept. 3111-048 Little Falls, М. J. 07424 
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# Von Schrader offers you these three tried and proven 
money-making businesses. You can start with one Deterger 
and, by working week-ends, add hundreds of dollars to your 
monthly income while still employed. 


& Or, you can start your business with any two, or all three 
Detergers, and build rapidly to a point where helpers and 
even additional Detergers are necessary. All three Detergers 
are reasonably priced...and many Associates make more 
than the price they paid in the first few weeks and from the 
supplies that came with their original order. 


8 You need no shop because all work is done in customers’ 
homes or on their premises. And you have no overhead 
because you work out of your own home. 


& Full operating instructions come with the Detergers and 
you need no special skill or training. You can grow as fast 
as you want to with the assurance that Von Schrader will 
help you every step of the way. Our Business Manual tells 
everything you need know, including how to go about get- 
ting business, suggested sales letters, tips on keeping books 
and tax records, suggested ads and radio announcements, 
etc. Von Schrader assistance is always at your service. 
Training and consulting with experts is also available... 
and without charge. 


8 Von Schrader is the oldest and largest company manu- 
facturing machines of this type and we are keenly interested 
in the success of each of our Associates. Our FREE ENTER- 
PRISE PLAN has been developed and fashioned with your 
future in mind. Your business always belongs to you...no 
one can ever take it away. You pay no dues or fees or 
royalties to anyone. All the money you take in belongs to 
you...you are truly your own boss in your own business. 


VON SCHRADER МЕС. CO. 
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TIME ! 


S 


READ BELOW what a few 


TO A PROFITABLE BUSINESS 


of your own with small investment 


YOU CAN START WITH ONE DETERGER... 
ANY TWO...OHR ALL THREE 
FULL OR PART 


EAM Ad 


А ЫНЫ Н. =m 


fatal dre 


of our many Associates 


have to say about the success of Von Schrader’s FREE 
ENTERPRISE PLAN. Then return the coupon or write 
today. It costs nothing to get the details. Be sure to check 
the Deterger you are most interested in starting with. 


E. L. McLAINE • New York • 
Wall— "I'm over 60 years old. 
In my spare time I make $125 
to $175 per week." 


F. LOTMAN * Canada « Wall 
— "Our machines have grossed 
us over $50,000 for the past 
12 months." 


R. MORTON «+ Michigan • 
Wall—'"This last month just 
working Saturdays and occa- 
sional evenings I cleared 
around $600." 


G. WINTER * Wyoming « Up- 
holstery —''Last year I did 
$10,000. This is a one-man op- 
eration. Many weeks are now 
$250-$300." 


E. ACTON * Oregon + Up- 
holstery — ‘І don't work very 
hard at this but in one day my 
boy and I made $170." 


S. RALLINGS * California • 
Upholstery —''I'm averaging 
about $200 a week...one 
month went up to $1000." 


T. NORTHRUP • New Jersey 
» Rug — $2000 in two weeks 
...Several weeks over $1000," 


J. THORNTON * Illinois • 
Rug—$90 and $100 a day is 
common with your wonderful 
deterger." 


C. LEONARD : Ohio • Rug— 
"My largest week so far 
brought me $1568." 


SEND FOR THE FACTS TODAY 


VON SCHRADER MFG. CO. 
411 “A” Place, Racine, Wis. 53403 
Please rush information about your 


DETERGER(S) 


(Write in name of deterger(s) 
and how I can start my own profitable business. 


Name 


OO, oe 


City 


State Zip 


APRIL 1968 
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MAN-SIZE 
. TRACTOR 


... PRICED 
WITH 
THE 


a Fe 


MOWS UP TO 60" SWATH 


No week-end toy — this garden tractor has 


real work power! 12 hp, plus extra size, 
weight, and traction gives you added pull- 
power. All-gear drive saves horsepower... 
puts more into larger attachments. You can 
mow 2 to 3 acres per hour; clear 16" snow 
in one pass; plow, roto-till, move dirt. So well 
built, you actually get over $100 more value. 
Send for catalog, prices, name of dealer. 


D^ ^ 1] 


| ame | | | is i 
ADDRESS 


law STATE, ZIP 


"zi 
CONOMY ! 


TRACTOR 
1005 A-4 Anoka Ave., Waukesha, Wisconsin 


сомса 


——Á— шш 


Make Rubber Stamps for BIG PAY 


r^. Need more money? Earn 460-275 
г , & Week, spare time, at home mak- 
| ing rubberstamps for offices, fac- 
tories, individuals. Hundreds of 
uses. Hundreds of prospects—ev- 
erywhere, Right in your own com- 
E manity. Turn out special stamps for 

| names, addresses, notices, prices, ete., 
in minutes with table- -top machine. We 
furnish everything and help finance you, at 
lese than bank rates. Write for free facts, 

o talesman will cal 


Rubber Stamp Div., 1512 Jarvis, arvis, Dept, R. 3-00, Chicago 60626 


SEND TO 


& APTITUDE TEST 


1 lets you see for yourself if you 
jJ are suited for a high pay 


К CAREER iN DRAFTING 


Take your pick of house big salary jobs open to Draftsmen (see "help wanted" 


sections of city newspapers). U.S. Labor Dept. reports “42% more Draftsmen 
needed next 10 yrs.—not enough applicants to fill jobs available now!" Easy 

"Quick-Learn" home-study method has helped hundreds beginners toward good 
income, security, prestige as Draftsmen (many with only grade school training). 
Others make good earnings drafting part time while learning. Write for FREE 
"DRAFTING CAREER KIT," Sample Lesson, Drafting Aptitude est, 5-Way Draft- 
ing Instrument & 20-Page Book, "Your Future in Drafting” ALL FREE! No 
salesman will call. Write - state age: NORTH AMERICAN SCHOOL OF DRAFTING 
mee (500 Campus Drive, Dept. 4184, Newport, California 92660 
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FIND BURIED TREASURE!) 


10= DAY MONEY BACK GUARANTEE 


л ALL TRANSISTORIZEQ 
ae 3 ft. portable detector finds 
ae buried metal objects, Signals 
location with loud audible sound, 
Detects gold, silver, metallic ore and nuggets 

of all kinds. Find lost coins, jewelry, indian 

artifacts, civil war souvenirs. Treasureprobe 

guaranteed to equal detectors зе пор to $150 

or yourmoney back. Absolutely complete, sen- 

sitive earphone, 9v battery, nothing else to buy 
TO ORDER:Send check, cash or money order, 
$5.00 deposit for COD N. J. add 57¢ tax. 

TREASUREPROBE Dept. PBG 

Р. О. Box 228, Toms River, N. J. 08753 


PROFIT IN YOUR SPARE TIME 


SMALL ENGINE REPAIR PAYS BIG 1 
= Outboard * Powermower * Chain Saw * Tractor 
MAKE EXTRA MONEY — or fix your 
wees own engines and SAVE! Illustrated, easy-to- 
74 learn Home Study Course qualifies you as exe 
i perî. ‘Approved for Veterans." Write today! 


LINCOLN TECHNICAL INSTITUTE 
Suite 4-G, 472 MARKET STREET, NEWARK 5, N.J. 


a... Battery Tester. Radio, flashlight and ee 
б batteries from 1.5 to 67.5 Volt may be saved 
"fF and recharged when checked with НОРАХ 
22 BATTERY TESTER. Time and money can be 
сз saved when checking battery operated equip- 
.. ment—test the batteries first. Periodic check- 
с ing of batteries will safeguard and prolong 
equipment. $7.95 plus 55£ postage from Hopax 
7 Electric, Inc., 680 Davisville Rd., Willow Grove, 

‚ Pa. 19090 


p Print YourOwn 


Cards, Stationery, Advertising, Cireulars, 
) labels, photo and movie tities, church work, 
tags, greeting, sympathy, prayer cards, etc. 
Save money. ays for itself in a short time. 


Own a Printing Business 

г Good Profit. Raised printing like engraving 
too. Have home shop, We supply everything. 
Direct from factory, only. Easily followed 
rules. Write now for free details. KELSEY 
PRESSES E-33 Meriden, Conn. 08430 


ET EASY DROP-SHIP PLAN 


YOUR OWN Start now—build your own year- 


MAIL & popuiar products in catalog 
ORDER 


printed with your name, address, No 
BUSINESS 


BEGIN AT 
HOME 


risk—you get cash in advance, we 
Drop Ship orders, guarantee satisfac- 
tion, Sample catalog, details free. 
GIFT GUIDE, 340814 MOTOR AVE. 
DEPT. 62, LOS ANGELES 90034 


PART TIME 
я 


NO 
MERCHANDISE 
INVESTMENT 


When Writing to Advertisers 
Please Include Your Zip Code 


REPOWER with a 6 or ¥-8 H.D. 
ADAPTORS for using Car, Compact 
and soma Truck engines. Conversion 
Kits $45.35 to $56,90. Want fast ac- 
tion? Give us FULL INFORMA. 


TION. Send $15.00 Dep. and we will 
ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Detalls FREE | 


HOOSIER MACHINE PRODUCTS СО. 
314 S.E, 6th St., Phone 276-3442, Pendleton, Oregon 97801 


TE iu 


a E 


„ GIGANTIC 


de‏ ا 
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MAGNIFICENT ORIGINAL OIL PAINTING 
REPRODUCED IN FULL COLOR 
AS GIANT DECORATOR MURAL 


BRINGS DRAMATIC NEW BEAUTY TO YOUR HOME 


Giant panoramic murals are the latest decorator rage, bringing new drama and beauty to 
your home. This incredibly magnificent painting of the white stallion standing majestically 
in the luminous moonlight creates a feeling of depth and sweep that is breathtaking. More 
than a huge six square feet in overall size, this superb mural brings to your home the ideal 
proportions of the new “picture window" panoramas that are sweeping the country! 


Unfortunately, it is simply impossible to show 
the full breadth of color and drama in this great 
mural from the small Black and white picture 
here. Only when you actually see it can you fully 
appreciate its excitement and beauty. 


OFFER WILL NOT BE REPEATED 
THIS SEASON 


We urge you to order your giant mural now while 
the supply lasts. This superb, full color print is a 
sweeping 40" x 24", and we will send it to you 
for just $3.00 postpaid on full money back guar- 
antee if you are not absolutely delighted with the 
new ‘‘window of beauty'' it brings to your home. 
But hurry, order now. This offer will not be 
repeated. 


D at KAA атаке M. Gir ББ 5 


| COLONIAL STUDIOS, Dept. HM. 32 | 

20 Bank Street 

| White Plains, New York 10606 i 

| Please send me the Giant Mural White Stal- | 
lion (40" x 24") in full color for just $3.00 | 

| postpaid (frame not included) on full money 

{ back guarantee if | am not delighted. 


| Enclosed igo = ee 


| 

| Name “КТ УТУУ naa c E ur: E 
j (print clearly) | 
' Address .. 
| 


Į Ao OW oh s аана шаа анаи on Wok Wn mom a OR Vos Lou om P OB EB аш B g g bod m oO om wo | 


| City ........ .......... ‚..... State .......... 21р......... - 


| C) SAVE! SPECIAL OFFER: Order two giant | 
murals far just $5 on same money back 
guarantee. Extra print makes an ideal gift. 


| 
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CHARLES ATLAS Says: MY FREE 
BODY-BUILDING BOOK 


Shows How YOU Can 
Become A REAL HE-MAN 


Ashamed of vour body? Then tell me, in 
the coupon below, the ‘kind of body you do 
want. I'll give it to you FAST—with my 
easy, 15-minutes-a- -day method of 
| . Dynamie-Tension." ГЇЇ make 
Hd : hM your chest and shoulders bulge, 
| ` Аһ your arms and legs surge with 
power. I'll give you the kind of 
E bodv women admire and men 
00 ^ envy. Your friends will be 
` amazed. You will feel like 
a tiger! 
FREE BOOK. Learn how 
“Dynamic - Tension" 
made me ‘‘World’s 
Most Perfectly Daval- 
> oped Man’’—and how 
‚ I can change YOU. 
Mail coupon to me: 
CHARLES ATLAS. 
Dept. 1D, 115 E. 23rd 
‚М. Ү. 10010. 


1 


: CHARLES ATLAS, Dept. 1D 8 
а 115 East 23rd St., New York, N. Y. 10010 5 
8 Dear Charles Atlas, Here's the Kind of Body I Want: Ё 
g (Check as many as you like) в 
a J Broader Chest, Shoulders C] Powerful Arms, Legs Е 
С] Iron-Hard Biceps, Grip (] More Solid Weight 8 
a Show me how “‘Dynamic-Tension" can make me a new r 
8 man. Send vour famous 32-page FREE book, full of pic- 
U tures, valuable advice. No obligation. 8 
B PRINT i 
ult E SAGE. 20у. W 
B ADDRESS i up eim n erage eee eee i 
B CITY & 21р 1 
g 5ТАТЕ................................ СОрЕ....... "E 
i In England: Atias, Chitty St., London, W.1 ” 
SSeS =й See Se eae eee eS eee eee ee 


2s XM Says Freeman J. Jeffress, Oklahoma City, Okla. 
=, К Й “Your course is so good, | wouldn't take 
Ut M Баск the money | paid for it. | have a ni 

H little shop set up in my home and it э 
ы already paid for itself!” 


Add 50% - 100% to YOUR INCOME with 
easy spare time earnings. Cash in on nation- 
wide shortage...in good times and bad. 
Quickly step into a big-pay opportunity job 
—high profit shop of your own. 

Earn Extra Money RIGHT AWAY! All Master 
Tools, Equipment, Supplies Furnished 
Age, education, minor physical handicaps 
don't matter in this growing trade. You can 
quickly qualify as a skilled locksmith. Study 
at home as little as one hour a week. Gain 
practical experience through well-illustrated 
lessons. Do real jobs on car locks, house 
locks, padlocks and safe locks, under guid- 


306 ance of experts. 


FREE Illustrated Book 


nieces of Fer a future as your own boss or in a hith-nay 
"mnn job. send for FREE book and sample lesson paires, 
equipment Only sehool of its kind: Lic. State of N. J. Accred- 
Locks, Picks, ited Member National Home Study Council, State 
Tools & Parts Арт, орна, Боски Insee, (Div. of 
i | ech lume нау Schools) ept 11-048, 
„ш dise Little Falls, М. J, Est. 1046. 


APPROVED FOR VETERAN TRAINING 
[— — — — — — MAIL COUPON Now! .— — ——— — 


| Please send. LOCKSMITHING INSTITUTE 
without obli- | Dept. 1111-048 
gation, FREE | Little Falls, New Jersey 07424 
| Book, “Your 


& 5 5o E B OB ш Wc — Pn 


Big Onporiu-|Name „оаа 
nities in Lock- (Print here) 
smithing, and 
| Sample Lesson | BATUIFESS аашаа CR CR C 
Pages. No 25 ER 
^alesman will C ы = а аа ш B а а в ш а OB à = x State. * s s а m Zip s *» » » и е „| 
| call. Chec k here if Eligible for Vet Benefits z 
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BILL PROBLEMS ? 
WE CAN HELP YOU — TODAY 
NOBODY REFUSED UP TO $18,000.00 


Bad Credit No Problem в Not a Loan Co. | 


Send Your Name and Address For FREE Application 
To Nearest Office 


INTERNATIONAL ACCEPTANCE, dept. M-11 


5133 N. Central Ave., Phoenix, Ariz. 85012, 

119 Ann St., Hartford, Conn. 06103, | 

507 Carondelet St., New Orleans, La. 70130 
or 504 Victoria Ave., Windsor, Ontario, Canada 


Solves Repair Problems 


Durham's fills cracks and holes in 
plaster, wood and tile. Won't shrink 
or fall out. Economical, easy to use. 
Big 4-lb can, only 1.60 at lumber, 
paint, and hardware dealers, or 
shipped direct postpaid in U. S. for 
$2.00. Money-back guarantee. Order 
now. Donald Durham Co. Вох 
804-U, Des Moines, lowa. 


Complete C oniy $2.98 
Telescope Lens Kit „|н: postpaid 


Conquer Space, Explore the Universe, Planets, Moon craters, New Stars 
etc. Complete Lens Kit consists of 80 inch focal length ground and polished 
objective lens, eyepiece lenses for 50 POWER. 100 POWER, 150 POWER. 
200 POWER. 250 POWER, 300 POWER, and all necessary lens fittings. 
Easy to make from simple step by step instructions. (Tripod and mount 
nnt inelnded.) Money back guarantee. 


BUSSE SALES CO., Hartford, Conn. 06101, Dept. PS-30 


HOME-IMPORT 


BUSINESS-Make Big Profits | 


Y rest Drop Ship Plan offers you 
M first day profits! Deal direct 
with overseas sources at prices 
| Á " shown Dazzling bargains with 
Mí N йө по investment. Full or spare time. 

| Pistol $5.99 Write for FREE BOOK today to... 


Transistor 
Radio wipe 


Calendar 
Watch $2. 44 Ё 


CLOCK: 
. Now Ё. 


Simple, sensible, Red-i-Kut shop tested plans. Build for if a 
yourself or sell at a good profit. SAVE 100's $$8. Narrow $ 

waist B3" tall models *'Spirit of the Century'' and new $ 

"Spirit of Peace'' with amazing console base or stately { 
straight side *'Spirit of America". ''HOW-TO'' Photo- : 
pack Plans with LIFE SIZE PATTERNS tell all-plus + 
CLOCK BUYER'S GUIDE. Jet age heavy brass weight. = 
(Kuempel original) Westminster. Tube-bell chime move- 4 
ments, gorgeous  bronze-silver MOVING MOON dials. ifj 
LYRE pendulums, finest solid 34" kiln dried mahogany, E 
walnut or cherry Jiffy Joint Kwik-Bilt case kits, $1.00 cach EE 
plan, Rush $2.50 all three plus Free Bonus ‘‘Petite Grand- 
mother** plan, as folks have for over 50 years. 


INVENTIONS—NEW ттт 


m иш. 
= DEVELOPED & PREPARED - 
EJ For Commercial Appeal & Sales 

Ш  DESIGN—MARKETING—PATENT SEARCHES—DRAWINGS E 
‘ia Second Decade of Reliable Service to m 
gi INVENTORS * MANUFACTURERS е ATTORNEYS gy 
- 


United States Patent Office former Patent Examiner 
United States Gorerument former Patent Adviser 
Member: United States Chamber of Commerce 


Wai a eee Mii em دت بلس دات تشد ملا‎ и 


Ш THE RAYMOND LEE ORGANIZATION E 


Ш 230-H Park Ave. New York City 10017 212 MU 6-8500 ll 
Ш SEND FREE -PORTANT OAT LN ag ORATION" m 
| TEE RE ices T ИИ "PPP ш 
ile ors — — aa —— ä a 
ll ts s eroe rem cms State......... 21р........ в 
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It’s easy to build this Garden Play Barn 


Versatile Masonite SS ION ee 
Hardboard Products “U DT o4 Patterned Pez-Boara 


Here’s an attractive way to increase your 
outdoor storage space, and it’s all so 
easy. All you need: Easy-to-work-with 
Masonite Hardboard and the FREE 
plans offered below. 


This good-looking, 6’ x 10’ Play Barn 
has a dutch door in front... large, dou- 
ble doors in the back for easy access 
with riding mower or garden tractor. Rp RISO a ы -—— OS 1] — 
Interior walls of Peg-Board are designed = و و‎ | 
to hold heavy garden tools. Spacious MASONITE CORPORATION Dept. PS-4 [ag 
loft has ample space for storm windows Box 777, Chicago, Illinois 60690 

| In Canada—Masonite Company of Canada, Quebec 
or screens. Or... you can turn the C] Fes send free Garden Play Bern shoe. 
whole project into a delightful Play Barn CJ. Please send free book “Hints to the Handyman" 
for the kids. Plan contains a complete 
list of materials needed and step-by-step MASONITE 
instructions. Send the coupon today! CORPORATION 
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City County State Zip Code 
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Thunderbird Chrysler Ford Oldsmobile Dart Dodge 


Let the Experts Who Make 
the Cars Show You How to 


as a HEAVY 
EQUIPMENT 
OPERATOR 


| 


Train your way to high pay in the booming construction indus- А | 

try! ея the kills vel а to qualify .. - NOT if Prag sien with MOTOR 5 great 
ence, but by actual field training on machines like the ones ә. anen 

used by Бо laduatey. Huge tralhing grounds in North Carolina, 2-in- lauro REPAIR MANUAL 

a million dollars worth of school-owned diesel-engined ma- Famous Illustrated Manual shows how 
chines, experienced instructors, full 220-hour and 440-hour qe you can fix just about any part of 2,300 
courses. National, the original school of heavy equipment opera- CAR MODELS 1962-1968, including all 
tion, is а recognized leader. Member American Road Builders new Cars — Quick, Easy, Right! 


Assn., Services and Supply Division. Associate Member A.G.C. ; 
Full-time Job Advisory and Counseling Director on staff. VA e TROUBLE-SHOOTER Section and de- 
approved. For men ages 17 to 56. Train Now-Pay Later plan... | tailed trouble-shooting info thruout 
other payment plans also available. Write TODAY for FREE | _ Meis рю 300 sar HEUS, 
catalog and FREE copy of school newspaper reporting news of No "breeze thru’’ tough car repair 
National School graduates. jobs! MOTOR’s brand-new 1968 2-in-1 : 
| Manual brings you expert guidance from | t 
— — — — — — — — —À سے‎ — —À — — س — سے‎ ——- the engineers who make the cars. Over E TRY GIANT 


| 1,150 big pages, 3,800 pics, crystal-clear di- | 
NATIONAL SCHOOL rections make every job easy as A-B-C. f, SELUSTRATED 
OF HEAVY EQUIPMENT OPERATION, Dept. A-14 FREE 10-DAY TRIAL. Then pay $2 in 10 HOW-TO" BOOK | 
: days, $3 a month for 2 months, then $1.95 FREE 
(plus delivery and sales tax), or return | 7 
book postpaid. Send no money now! Cut FOR 


Please send me FREE illustrated school catalog and complete in- 


: Чә uals out this ad—mail with name and address Fx 10 DAYS, 
formation. | understand there's no obligation, apes 


to MOTOR BOOK DEPT., Desk 824, 25 
West 55th St., N.Y., М.Ү. 10019. 


ft, oe: Т 


r- 
| 
| P. О. Box 1685 Moores Chapel Road, Charlotte, Н. C. 28201 
| 
| 
| 
| 
| 


ي 
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MINI-DOZER 
LAWNMOWER/BULLDOZER/FUNMOBILE 


Unique, easy-to-assemble garden tractor kit. 
Fun, safe, strong, versatile. Order complete 
kit or any parts desired. Full line of E 
attachments. See how it works: send 
for build-it-yourself Plans and Parts 
Price List — $10.00. Cost deducted 
from kit purchase price. 


Catalog $.50. 


Dept. PS-48 
Cedarburg, Wis. 53012 


C. F. STRUCK CORP. 


„Ф Crisp Bacon 
EX in QO Seconds 


afl, is 
XS СЫ 


with INTERNATIONA L’S 
MICROWAVE OVEN 


People on the go will welcome an oven that 
makes cooking chores a pleasure. Imagine a 
“piping hot" TV dinner (frozen) in 3V» minutes* 
instead of 20 to 50 minutes. Bake a potato in 5 
minutes* instead of 60 
minutes. Fry crisp bacon 
in 90 seconds on a 
paper plate. Great for 


those leftovers. Counter- INTERNATIONAL 
top designed. Works on 


= v—. 
115 vac house circuit. re ! 


Write for folder. $545.00 crysTaL MEG. co, INC. 
*Times are approximate. 10 NO LEE ® OKLA CITY, OKLA 73102 
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SURE SQUARE SAW GUIDE 
NEW BASIC AID FOR PORTABLE POWER SAW PROJECTS 


DO-IT-YOURSELFERS—Get professional results using this new 
patented cut-off guide with your moderate- weight circular saw. 
Built-in accuracy on right-angle cuts, aluminum construction, 
AND, the unique clamp-on-work and cut-locating features help you 
lay saw and dado cuts down with accuracy and speed. Squeeze 
handles multiply grip on 2" to 12" stock. 10-day money- -back return 
privilege. $3 Deposit on C.O.D.'s ONLY $15 -+ $1 pstg. & ins. (Pa. 
res. add 90c Sales Tax) 


INDEPENDENCE SPECIALTIES 
P.O. Box 2987, Philadelphia, Pa. 19126 


D 
THE LAW 


TRAINED 


MJ FREE BOOK 
MAN 


Write today for a FREE copy of illustrated law book. “THE LAW- 
TRAINED MAN." which shows how to earn the professional Bachelor 
of Laws (LL.B.) degree through home study of the famous Blackstone 
Law (Course. AI] necessary books and lessons provided. Moderate cost: 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave 
Founded 1890 Dept. 124, Chicago, Illinois 60601 


big orte un n dd 
Tua ie ‚үүө 


OLD CAR BUFFS 


Subscribe to a monthly magazine published 
for those interested in the preservation, resto- 
ration and enjoyment of the cars of yester- 
year, Parts, literature, antique, vintage, 
classic cars for sale and wanted. $3.00 year, 
Sample 25¢. 


CARS & PARTS MAGAZINE 
Box 299K, Sesser, Illinois 62884 


710850 Firs? -— 


Year 
SERVICING RADIATORS!” 


— Hank Konter, Newcastle, Wyo. 
Make good money servicing auto- 
truck- г radiators with now Inl 

1-Piece Radiator Shop. Easy to test-clean-repair 
radiators. a world's largest radiator equip. 
ou free m "n payment starts и. Eas y-pay 
pay from pretite- Proved merchandising as 

e dept. for garage or gervice station. 


"WRITE for Free Book. 


| 

Learn how you | 

con buy used | 

engines $15 up, | اس‎ EM CES 

new engines $30 FAC. Ye ^ | 

with FREE con- o abi © ` -— | 
fidential list and 

coupons when you | 

order your plans | 


{ 2 for plans m cate type) or 
send 10¢ for Men describing plans: 
PLANS, Box 517 Dept PS-4 Omaha, Neb. 


1 10-120 VOLT 


А.С. 1,500-watt, — 60-cycles, 
Light Plant. Fanbelt driven 
from pickup or small gas en- 
gine. Operates saws, drills, 


lights, even T.V. Weight 25 
pounds. Guaranteed. With 
Voltmeter, switch, and pulley. 
Regular $89.50, пом $49.50. 
Send check or money order. 


Virden Perma- T Box 7066 PS, Amarillo, Tex. 79109 | 


INVENTORS 


PATENT SEARCHES IN U.S. PATENT OFFICE 
Patent Development Engineering and Patent Sales Promotion 
Send for Free Invention Certificate and Patent Information 


GEORGE SPECTOR Licensed Patent Engineer 


U. S. Patent Office Former Examiner, 3615 Woolworth Bidg., New York. 


INLAND MFG. CO., Dept. "n: 1108 Jacksen 5t., Omaha 2, Nebr. ; 


=) 


Copenhagen Tobacco 
isnt for smoking. 

It isnt lit, isnt puffed, 
isnt inhaled. 


It’s too good to smoke. 


You don’t burn tobacco this good. 
You put a pinch between your gum 
and cheek, and enjoy it. Without 
smoking, or even chewing. 
Copenhagen gives all the satisfac- 
tion of prime tobaccos—aged, 
hickory-smoked, blended. Packed in 
dated cans, so you know it’s fresh. 
Too good to smoke? Yes. And it 
costs less, too. Sure beats smoking! 


Like wintergreen flavor? 
Try Skoal Tobacco. 


FACTORY BUILT 


fits in every 
home or car 


OLBOT 


А CHOICE of CHAMPIONS si 


PREFAB 


. i from $53 
Most inexpensive too 


GENUINE Folbot RECREATION for just ONE NOW 


small investment, WITHOUT the continuous 


à burdens of complicated ‘big гір" operation. 
| | You GO CAREFREE anytime with COMPACT at SPECIAL NEW 
COME Folbot . . . rocky streams, lakes, marsh, Fabulous 
Й surf & open sea. Superior non-sinkable de- 
so T | signs provide SAFEST low gravity center, SAVINGS 16 foot 


pee low & sin Seating, substantial con- 
Struction, protective decks & EXCLUSIVE m | 
swivel-back COMFORT. ALL within your reach. YACHT SMART 
In handy Folbot YOU GLIDE smoother, faster large DACRON 
& NOISELESS with paddles, oars, or sails and А : 
ride softly w. 1 to 10 HP. motors. May Sail Rig 
nns & и M ky 4 зи. FOLD- $1 04 
or rigi | come in PREFAB h 
KIT, or expertly FACTORY BUILT 


NATIONAL SAFETY RECORDS 


T WORLD RECORD 
FISHING 


$119 | 
Factory BUILT | 


Folding from 
$169 Factory finished | 


ACTION CATALOG 
Mail coupon or address 


ШЕШЕП س‎ — 


ر 
to: FOLBOT CORP. Dept. PS-468‏ م 


. | : - ces — din e" 2e % P Fs Charleston, 5. C. 29405 | 

ы : : ie iustam. 3 P | E // Name | 
for TS e x : : = eto | os 4 | di P adden | 
YOUR SPORT & FAMILY FUN „/ Sr 
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MAIL 
ORDER 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include your zip code. 


ANTIQUE MODEL SHIPS 


Just out—exciting pictorial register of great 
sailing ships of the historic past. Masterful 
authentic reproductions created in limited 
editions by the finest European craftsmen. 
The catalogue itself is a memorable col- 
lectors item. For а copy of the catalogue 
send one dollar to: Nautical Americana, 
Dept. P7, 32 Reni Road, Manhasset, New 
York 11030. 


NEW PAINT STOPS BOAT BARNACLES 


Revolutionary boat bottom paint guaranteed 
to eliminate barnacles for at least 12 
months! Dripless. Mo running or splattering. 
Mo separation of ingredients. Two coats 
form 10-mil thick coating, twice that of 
conventional paints. Use on all hull ma- 
terials. Normal surface preparation. $39.95 
gallon (covers 300 sq. ft.); $10.95 quart 
(covers 75 sq. ft.). Order direct from Chilton 
Paint Company, 109-09 15th Ave., College 
Point, New York 11356. 


CRASH- WEIGHT FORMULA #7 PLAN 


"Drink- On - Up - To - A-Pound- A-Day'' the 
pleasant, natural way! The guaranteed 
Crash-Weight Plan has put pounds of solid, 
healthy weight on countless underweight 
men & women! A super-packed delicious 
drink with 1800 extra calories. Easy-to-di- 
gest in 2 good-tasting flavors: chocolate or 
vanilla (indicate choice). Includes Free 48- 
page weight-gaining course. 7-Day Supply, 
$6.50.14-Day—$12.98.JoeWeider,Dept.100- 
48CW, 531 32 St., Union City, N.J. 07087. 


FREE!!! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of 
bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods—fost! Regard- 
less of аде, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box 4327 A-18 
Northeastern, Dearborn, Mich. 48126. 


FEAR NO МАМ! 
“KILLER” KARATE HAND KRUSHER 


Puts fearsome, "''octopus''-gripping power 
into your hands & fingers, New, excitingly 
different. Specially imported from Karate 
Masters of Japan. Use for 5 min. daily & 
feel new strength & deadly power surge inte 
every muscle, 
hands, instantly! Develops a powerful, 
athletic grip for all sports! Develops ''Mr. 
Universe'' wrists & forearms. Sturdy but 
lightweight. $9.95. Joe Weider, Dept. 100- 
48KK, 531 32 St., Union City, N.J. 07087. 


PILOT'S AEROSPACE CHRONOGRAPH 


Fine stop watch with speedmeter, 2 push 
buttons, rotating elapsed time bezel, lumi- 
nous dial & hands—to check parking meters, 
time athletic contests, etc., a real jewel 
among Swiss watches. It looks impressive on 
your wrist & provokes comment. Only 
$13.95 airmailed reg. direct from Switzer- 
land. Satisfaction guaranteed or money 
back. Send M.O., bank check, no СОЮ”. 
Protil Watch SA, Dept, PS-468, Gartenstr. 
10, 8002 Zurich, Switzerland. 


WICKLIFFE PIPE GRIPPER 


Every handyman needs this amazing tool. 
Instantly converts any ordinary vise to 
hold pipe, conduit, tubing, shafting, dowel 
stock. The Pipe Gripper has a pair of cast 
steel, serrated jaws automatically aligned 
| with a tempered flat spring. Specially de- 
signed teeth will hold any stock from 1/6" 
|! to 2" diameter. Only $1.39 postpaid USA. 
Wickliffe Industries, Inc., Р.О, Box 286, 
Р5-4, Wickliffe, Ohio 44092. 
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BOAT PLANS—PATTERNS—FRAME KITS | 


Send 50¢ for Glen L's new catalog offering | 
a complete selection of build-it-yourself de- | 


signs with step-by-step instructions. In- 
boards & outboards, jets, 16° to 36’ cruisers, 
8' to 21" sailboats, houseboats, hot boats, 
boat trailers and camper trailer. Books: In- | 
board Motor 


$6.00 ppd; Boat Building with Plywood | 


VALUABLE ELECTRICAL KNOW-HOW 


"How to Be Your Own Home Electrician,’ 
by George Daniels. Picture-clear instructions 
for handling everything from splices & 


[switches to full service wiring. All about 


tools, codes, types of wire, indoor & out- 
‘door lighting, fuses, fluorescent lighting, 


Installations In Small Boats | | etc. Plus essential electrical theory. Pointers 


on trouble shooting & circuit testing. Paper- 


$7.50 ppd; How To Build Boat Trailers $3.00 | back. Many photos & drawings. $1.50. Popu- 


ppd. Glen L, 9152P Rosecrans, Bellflower, 


Calif. 90706. 


| Manhasset, N.Y. 


Î lar Science Skill Books, 44 Hillside Ave., 
11030. 


tendon & ligament in your | 


= æ = 
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A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include your zip code. 


STRENGTH IN 77 SECONDS 


The TENSOLATOR system is a series of 
quick 7-second exercises you do once a day 
in your own room. Muscles grow stronger, 
shoulders broaden, chest expands, waist 
tapers down. Impressive results are guar- 
anteed. Send for FREE color brochure. En- 
close name, address, zip code and 254 to 
cover postage and handling to THOYLO 
Corp., Dept. PS48, 509 Fifth Avenue, New 
York, N.Y. 10017. 


FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes “11 prove you can slap on 4" of muscles 
to your chest—3" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course. Send only 25¢ to cover postage and 
handling to Joe Weider, Dept. 100-48D, 
531 32nd St., Union City, N.J. 


POWER-PACKED PELLET RIFLE 


Powerful Air Rifle uses 


inexpensive 
cal. Pellets, Simple break barrel action 
builds own power. Solid wood husky stock. 
Accurate rifled barrel. Ideal for training 
youngsters proper handling of guns without 
| danger. Complete with power scope 


| Walnut St., Philadelphia, Pa. 19106. 


177! 


| trips, 


“007” POWER TWISTER 


Like Mr. America, Dave Draper, you can 
Twist 10 min. daily with this exciting new 
exerciser! Packs power & muscle into your 
arms, adds inches to your chest, builds your 
back into a rippling sea of muscle. Thickens 
& strengthens your wrists for sports or work. 
Needs no adjusting or special setting, twist 
it instantly —as it comes out of the box! 
Complete with illustrated instructions $9.95, 
Joe Weider, Dept. 100-48PT, 531 32 St., 
Union City, N.J. 07087. 


Thousands of 
; exciting tool 
values! | 


SILVO (BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, 
Ridgid and many other Nationally Adver- 
tised brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 148-page tool catalog to- 
day. Silvo Hardware Co., PSD-4, 107 


PRECISION SPORTS WATCH 
This handsome chronograph is the pride of 


Swiss craftsmen! It features: 1-tachometer 
for mph., 2-telemeter for distance, 3-two 
push button stop watch for races, 4-minute 
counter dial for football, 5-hour counter for 
6-precision movement for time. Plus, 


$20.00. Order now and receive 500 pellets | unbreakable mainspring, anti-magnetic steel 


free, Additional 
| cash or Money Order. State Age. Prepaid, 
Mac's Distributors, 407 Hillview, McKees- 
| port, Ра. 15132. 


pellets $1.35-500. Send| back, sweep second hond, goldstone cose, 


luminous dial, leather strap. Only $12.95. 
Richard Lynch, PSI 27 Lowe Street, Tewks- 
| bury, Mass, 01876, 


| bled only). 


d Ohio 44092. | 


OXYGEN WELDING TORCH KIT $29.95 


New portable SOLIDOX welding torch goes 
anywhere. Only 4 Ibs. Burns amazing solid 
oxygen pellets & propane. Flame exceeds 
5000°F. Braze weld, silver solder, melt 1%" 
steel. Complete kit: torch, pellets, propane, 
glasses, braze rods, lighter, etc. Ideal for 
shops, hobby, metal repair. Professional 
results. Low cost SOLIDOX pellets avail. by 
mail. SOLIDOX is simple & safe. Only 
$29.95 ppd. Cleanweld Products Co. Box 
1061, South Gate, Calif. 90280. 


USE THOSE BABY FOOD JARS 


Handy Dandys are sturdy, plastic caps that 
snap into Va" pegboard and hold quarter 
twist baby food jars. They're ideal for 
storing all kinds of small parts and things. 
Keeps your workshop neat. 10 for $1; 36 
for $3.00; 72 for $5.00; 500 for $32.50. | 
Handy Dandys only. Mo jars. Shipping paid| 
anywhere in the USA. Send payment with 
order—no C.O.D. Wickliffe Industries, Inc., | 
P.O. Box 286, Dept. PS-4, Wickliffe, | 


1 
| 


| 


“LIL” INDIAN MINI-BIKE MODEL 600 


"Lil'" Indian Mini-Bikes—fully assembled 
or in complete do-it-yourself assembly kits. | 
Original  Mini-Matic 2-speed automatic 
transmission on Model 600 (factory assem- | 
Disc brakes, B & 5 4-cycle en- | 
gines to 3 hp. Welded steel frames. Choice| 


| of Red, Blue, or Gold Vibro Enamel colors. | 
| Send 25« for full-line brochuru to Michrina | 


Enterprises, Inc., Dept. 


‚ 14580 Fielding, | 
Detroit, Mich. 48223. | 
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SKILL-BUILDING 


GUIDES 


FIX ANY CAR FAST! Step- 
step 1966 Repair Guide shows 
you how to troubleshoot and re- 
pair every part and system in any 
make or model car. Features 
unique symptoms-and-causes charts. Covers abso- 
lutely everything from axles to valves, includin 

engine tune-up. Hundreds of illustrations. 73 

pages. To order, check No. 1 below. Only.....$6.95 


mem USE THIS HANDY ORDER FORM = = 


[] No. 1 AUTO GUIDE. 736 радеѕ....................... $ 6.95 
O No. 8 Carpenters & Builders Guide. 4 Vols. 1616 pgs.. 16.95 
O No. 15A New Electric Library. 10 Vols. 6016 pages...... 25.00 
О No. 2 Home Appliance Service Guide. 608 pages... 6.95 
O No. 14А Home Refrigeration & Air Conditioning. 576 pgs. 6.95 
O No. 26 Masons & Builders Guide. 4 Vols.1478 pages... 10.50 


O No. 6 Plumbers & Steamfitters Guide. 3 Vols. NO NE * 9.98 
O No. 12N Machinists & Toolmakers Guide. 3 Vols. 1312 p. 13.50 
L] No. 10 Welders Guide. 624 pages 4.95 { 
O No. 4 Handy Book of Practical Electricity. 1088 pgs. 5.95 


so 8 mp Hd E H OH b oW B m X 4 w m à B d а 


FREE 10-DAY TRIAL • SEND NO MONEY 
S-48 


THEODORE AUDEL & CO. Since 1879 

4300 W. 62nd St., Indianapolis, Ind. 46206 
Please mail me for 10 days FREE EXAMINATION the books 
checked above. | agree to mail $3 in 10 days for each book 
or set ordered, and to mail $3 a month for each book or set until 
l've paid the ‘purchase price, plus shipping costs. If I'm not 
completely satisfied with my Audel Guides | may return them. 


E VLLL S SI [BL oues ج‎ ў 


Address 


City | | assem 


[] SAVE SHIPPING COSTS. Check here if you enclose complete pay- { 
ment (plus sales tax, if any) with order. We pay postage. Same return privilege. 


MY SPARE TIME HOBBY 
MAKES ME 


er. c ҮШ 


CASH PROFIT - 


Profits with your own COMPLETE SHARPENING 
SHOP... Grind saws, knives, scissors, skates, 
| lawn mower blades... all cutting edges. Your 
Sa Own Cash Business with no inventory... 
right at home... no experience needed. 
FREE BOOK tells how you can start your 
کک‎ own spare time business while you 
— -* т are still working at your regular job. 
Low Cost—time payments only $15.00 
a month. Send coupon today. 
NO SALESMAN WILL CALL _ 


б START YOUR OWN SPARE TIME BUSINESS 
You can turn your spare time into Big Cash 


| BELSAW SI SHARP-ALL CO., 7091Field Bldg., Kansas City, Mo. 64111 

| Send Free Book, “LIFETIME SECURITY.” No obligation. i 

- Name i 

. Address 

| City State Zip d 
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Bill Problems 


? 


CANT MAKE ENDS MEET $ 
NOBODY REFUSED upto $17,500.00 


POOR CREDIT, No Trouble. NOT A LOAN CO. 
Send Your Name and Address For 
FREE APPLICATION to nearest office 
NATIONWIDE ACCEPTANCE « Dept. 97 
930 F St., N. W., Washington, D. C. 20017 
77 South Park St., Reno, Nev. 89502 2 
307 Pocasset Ave., Providence, R. |. 02909 


zd CAMERA, 
CRAFTSMAN! 


New opportunity for big-pay jobs or your own 
business. Now YOU can learn to repair cameras 
.. at home, in yourspare time! Free booklet tells 
how, NHSC accredited course includesall instruc- 
tions, tools, practice equipment. Write today! 


М NATIONAL CAMERA REPAIR SCHOOL Accredited Member 
Dept. PT , Englewood, Colorado 80110 


A precision instrument that will + The 
do all the calculations of larger j 
expensive desk models. Weighs 
only 8 ounces, fits hand. 

Fast, accurate, sturdy . . . complelely port. 
able. Ideal for all on-the-spot calculating. 
Fully guaranteed. Price $125.00, available (= 
on trial basis. Write for free literature. 
CURTA COMPANY DEPT. PS-4 
P.O. BOX 3414, VAN NUYS, CALIF. 


Earn While You Learn at Home 

Earn while you learn at home. Millions of jacks in gas and auto 

service stations, trucking firms, body shops, riggers, factories 

and farms need servicing „ , , most of which you can learn to 

repair. We show you HOW, Start spare time in your basement 
or garage. Big opportunity for mechanics, ACT NOW! 

| Write for folder No. PS-4 and free bonus offer. 


me 


G.P.O. BOX З € STATEN ISLAND, N.Y. 10314 


Send only 25¢ for ` Exciting new easy to follow 
information about plans. | plans reveal step by step how 
A ne to build your own roadster! 


Dial telephone Special. Factory 
re-conditioned, Complete, guar- 
anteed. Add $1.00 if plug re- 
quired. Shipments F.O.B. Way- 
mart. Write for complete tele- 
phone list. Designs may vary. 


SURPLUS SAVING CENTER 


Dept. PS-48 Waymart, Pa. 18472 


less bell 


DRAINS cellars, cisterns, 


wash tubs; ® 3 „95 


J BN IRRIGATES - CIRCULATES - SPRAYS 


1,001 uses. Stainless shaft. Won't rust or clog! Use 
|^n HI! motor or larger... 34 HP for up to 2,400 GPH: 
450 GPH 80' hih: or 1.800 GPH from 25' well. 1" 
inlet: 24" outlet. Coupling included free. $8.95. 
HEAVY DUTY BALL-BEARING PUMP. Up to 5,200 GI*IT: 

or 3,000 GPH from 225" well. 11 4," inlet; 1" outlet. $12.95 
i Post paid if cosh with order, MONEY BACK GUARANTHEI. 


Созбен and Gear Pumps in All Sizes 
LABAWCO, Box 3, Belle Mead, М. J. 08502 


i 


| 


min, sien nse тг, 


The great new Glastron GT-160! Whether it's Please send new 1968 Glastron Color Catalog. 
the exciting GT-160 or one of 18 other superior 
Glastron models, you'll find the right size and 
the right price in a Glastron! Advanced produc- Address 
tion techniques plus the super-soft ride of an 
Aqua-Life 1 hull guarantees betters boats — 
and better prices. All safety-certified to the 
rules of Boating Industry Association. See your 
Glastron dealer. 


usm ME onno NAUTA-LINE Glastron Boat Company 5 Austin, Texas 78756 


Dept. PS-48 P. O. Box 9447 


Namê 


—State 


A Lifetime of FAMILY FUN 
: | / e Ime О E a ш 
| Begins with a Lindal pre-cut cedar home 

‚ LINDAL, world's largest manufacturers of cedar homes, offers you cus- 

у tom quality, kiln-dried Canadian Cedar homes. All pre-cut, ready for 

` quick, easy assembly on your favorite site. Save hundreds of hours—and 
dollars. Our all-new, full color Home Planning Kit includes more than 80 

TN exciting designs—Chalets, A-Frames, Lodges, Year-Around Homes. Prices 

We =» start as low as $615, with 100% financing available. 


[LINDAL Cedar Homes 9004 So. 19th, Tacoma, Wash. 9846 
| 


NDAL Cedar Homes 9004 So. 19th, Tacoma, Wash. 98465 


Enclosed is $1.00 for my complete Lindal Cedar І 

| Homes Planning Kit. - 

А | ame | | | 
سے‎ CN sc РЕ | Address + | 
DEALER INQUIRIES INVITED City State zip zl 


) CANADA'S FINEST LANDS „гү 
p from $4.00 AN ACRE! LSA 


Our cataloque lists properties, acquired through estate liquidations, 
at беба low Mice Ideal s fishing, sind. нме timber, Programmers needed by the 

minerals and investments. Many have lake and river frontage. Title thousands. Let RCA Institutes 
is guaranteed. Small monthly payments. Investment potential is enor- train you at home. Pay as you 
mous. Write for free catalogue. | go. Send for free 64 page book. 


CANADIAN ESTATE LAN D | SUITE 101 | RCA Institutes, Inc. Dept. XPS-48 
194 WILSON AVENUE, TORONTO 12, CANADA | DEPT. 31 E ч | 


35 W. Belmont, Chicago, Ill. 60641 J 
Send FREE Catalog of Accordions, Ampli- | 


"SAVE 1/2 off retail prices of comparable accordions! 42 | 


i exciting new models—Standard, ELECTRONIC, Amplifiers, aW “аге fi nli 

X J^ CENE tool All famous makes. Try before you buy. Free join ai tiers Discount Price List. | 

Day , Q „“ EC. E-Z Terms. Trade-ins. Lifetime Performance Policy. Money | N c Nam 
| Yi os a. port oe p. ^ d back guarantee, FREE Color Catalogs and Importer-to- You co E Add | 

Home pps Discount Prices. Rush coupon. Discount r 

a WORLD" — ‚ . ga haste Ң م‎ | 

Trial WORLD'S ACCORDION CORP. of AMERICA, Dept. Р-48 Prices CU — aa ol Re Tieden | 
DEALER 5535 W. Belmont, Chicago, Illinois 60641 анні m i A SD 


Detroit Report... 


PONTIAC WILL ADD A RADICALLY STYLED MODEL FOR '69 
It will come on top of the Grand Prix series. 


reported. 


it is 
Size 


will be about the same as that of the Riviera, but it will 
have its own separate G body (and not share the Riviera's 


E body). 


that heats up the rear window for de-icing. 
There's also an outside chance 


are placed in the armrest. 


special features include a nickel-type metal coating 


The radio controls 


that antiskid brakes may be offered. 


A convertible will be added to Mercury 's all- 
new Cougar for '69. Hideaway headlights are 
retained, but the full-width grille has a hori- 
zontal theme instead of the vertical bars on 
the present model. Fender lines seem to be 
borrowed from Buick—an accent stripe be- 
gins high up on the front fender, curves down 
to the rear-wheel opening, and then kicks 
over the rear wheel and continues into the 
rear bumper. 


Polypropylene plastic inner fender panels are 
featured on Oldsmobile '69 models. 'T'hey stop 
rust, reduce noise, and weigh less. Cost will 
probably be less than metal as production 
soars. You can expect other makes to follow. 


Ford's safety frame will be much stronger up 
front than present designs. It will be used 
on all full-size '69 Fords and Mercurys. The 
new frames will give gradually on impact to 
cushion shock, so that the passenger com- 
partment stops at an even rate of decelera- 
tion. The front part of the frame is box-sec- 
tioned and the side rails spread out forward 
of the front wheels. This forms a wide base 
for the bumper and permits deflection of im- 
pact forces instead of meeting them head-on. 


Watch for a new top-line Mercury. This new 
line, as yet unnamed, will be one step above 
the present Park Lane. It will be built on 
a 124-inch wheelbase and is aimed at the 
Bonneville, Olds, and Buick market. Styling 
changes include hideaway headlights, a new 
horizontal-theme grille that looks a lot like 
Lincoln's, and a massive front bumper split 
in two horizontal bars, the lower section 
housing the parking lights. Regular Mercurys 
will be built on a 121-inch wheelbase (now 
123). Headlights are fixed and uncovered; 
all models have one-piece front-door windows 
(no vents). 


Chrysler is working on a safety seat with hip 
and shoulder areas shaped with wing-like 
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tabs. Their function is to keep you in place 
and offer protection against possible impact 
from a pushed-in door. Chrysler aims to ' 
mass-produce this seat at about the same cost 
as present bucket seats. 


The European auto industry is getting ready ^ 
for 1969 in a big way. Rumors say Mercedes ` 
will make V-8s optional in medium-size mod- 
els. Watch for a super-Citroén with a fuel- 
injected Maserati V-6 engine (Maserati may № 
become a division of Citroén this year). You 
can expect Fiat to come up with a high-class 
compact with an overhead-cam V-6 using 
hydraulic valve lifters. We hear rumors that * 
Dassault aircraft in France is negotiating to 
take over Ferrari, but probably with no more 
success than Ford had. Any new Wankel- 
powered cars? Look for a small NSU with a 
choice of either piston or Wankel engine. : 
British Leyland Motors (that’s the combined 4 
name for Austin, MG, Jaguar, Triumph, Ro- 
ver, etc.) will probably soon make a V-8 - 
MG-C with a single-OHC Coventry Climax | 
engine. q 


Crash-test veteran Col. J. P. Stapp, now with 
the National Highway Safety Bureau, says : 
he can take a 50-m.p.h. barrier crash in a 
modern full-size car and survive without dis- 
abling injuries. Stapp told PS that lap and 
shoulder belts and headrests are required 
equipment in such a crash. Auto manufac- « 
turers say 30 m.p.h 1з the present limit. Stapp 
once took a 54g pressure stop in a test, the 
equivalent to a 60-m.p.h. barrier crash. He | 
calls the experimental air bags that inflate « 
in a crash and act as cushions the best bet 
yet in injury-prevention design. Ford and 
Eaton, Yale & Towne have a joint develop- 
ment program on inflatable bags. 4 


4 


Detroit Editor 


tuned car 
IS trouble 


Trouble you 
can't afford. 


Trouble like poor gas 
mileage. Trouble that 
can mean high gas bills. 


The way to stop wast- 
ing gas? TheChampion 
Tune-Up. A new set of 
Champion spark plugs 
plus any other basic 
tune-up items your car 
may need. 


Result? An average 
saving of more than a 
gallon of gas in every 
tankful. 


United States Auto 
Club certified tests 
proved it—on Chevro- 
let, Ford, Plymouth, 
Rambler and other 
popular makes — on 
cars that had gone a 
year or 10,000 miles 
without a tune-up. And 
these tests showed 
that over 5095 of the 
gas savings comes 
from new Champions 
alone. 

Save gas and save 
trouble. Get a Cham- 
pion Tune-Up at least 
once a year or every 
10,000 miles. 


IEPENDABLE 


Champion 
spark plugs 
...the heart of 
a tune-up. 


RADIAL ARM 


SAW KI 
under 
+100... 


Buy direct from fac- 
tory, assemble your- += 
self. Incl. 15 h.p. G.E. = : 
motor, easy to follow : — = е 
instructions, all parts, | әәә 8 
nuts and bolts. Guar. for life pat. pend. radial arm track; twice 
the usual bearings for extra rigidity, greater precision. Rips 24”, 
crosscuts 12"; belt brake. $99. complete, freight col. Kit less 
motor (any standard 13 h.p. or larger will do) $ 84.85. With opt’! 
G.E. motor developing 1 h.p. $108.65. Money back guaranteed 
by one of world's largest manufacturers of bench power tools. 


== MAIL COUPON FOR ILLUSTRATED BROCHURE 77] 
American Machine & Tool Co. 
Dept. PS4R Royersford, Pennsylvania 19468 i 
Please send me without obligation your free illustrated 
brochure containing full information on the PermaTrak 
radial arm saw kit. Also send free reprints of feature 


articles by editors of Popular Mechanics, Workbench 
and Family Handyman. 


NAM 


| 

i 

| 

| | 
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= 
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Live Better Electronically With 


LAFAYETTE 
RE КОМ 


pus Now OFF PRESS 
s BETTER THAN EVER 
Over 500 Pages 


Stereo Hi-Fi e Citizens 
Band @ Ham Gear @ Tape 
Recorders e Test Equip- 
ment @ TV and Radio Tubes | 
and Parts e Cameras ө 
Auto Accessories @ Musical 
Instruments e Tools e Books | 


Featuring Everything in Electronics for 
e HOME ө INDUSTRY е LABORATORY 
from the "World's Hi-Fi & Electronics Center" | 


LAFAYETTE Radio ELECTRONICS 
Dept. KD-8 Р.О. Box 10 
Syosset, L.I., N.Y. 11791 


(Please Give Your Zip Code No.) 


eee کے سے کے‎ iix a oun a ss зз ы aaron ت‎ 
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Send me the FREE 1968 LAFAYETTE Catalog 680 KD-8 - | 
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ЖЕ PICTURE NEWS 


1-4 № 


Boat bath for barnacles 


Boat owners have long yearned to get 
rid of barnacles without drydocking and 
scrubbing. Now Adco Plastics of Santa 
Ana, Calif., has come up with a floating 
envelope. You run your boat into it and 
just add chemicals to attack the growths. 


ж: 


Puttying up a Saturn rocket 


In NASA’s giant Saturn moon rocket, 
a sandwich of aluminum domes with in- 
sulation between separates a liquid-oxy- 
gen from a liquid-hydrogen tank. To be 
sure the domes fit, McDonnell Douglas 
squeezes 1,000 lumps of putty between 
them. By measuring the height of the 
lumps afterward, errors are detected. 


on this luxurious 
new edition of 


ENCYCLOPAEDIA 
BRITANNICA 


You get all 24 volumes now...direct from the publisher... 
pay later on easy Book a Month Payment Plan 


Yes, during our 200th Anniversary Celebration, 
Britannica is offering generous discounts on its fine, 
richly gilded leather bindings. 

For example, you can save 30% on this luxurious 
edition of Encyclopaedia Britannica, bound in dur- 
able, hand-tooled calfskin. This latest edition — the 
greatest treasury of knowledge ever published — is 
being offered on a remarkable direct-from-the-pub- 
lisher plan. 

Amazing Savings Opportunity — You may wonder 
how we're able to make this amazing 200th Anni- 
versary offer. First, we hope for great demand on 
these luxurious, fine bindings, and would expect to 
materially reduce our costs. And, because we'd like 
every youngster to have this great encyclopaedia— 
to help with homework—we pass these savings on 
to you. All 24 volumes will be placed in your home 
NOW...you pay later on convenient budget terms. 
It's as easy as buying a book a month. 

Thousands of Subjects and Illustrations For Home- 
work and Household Help—In the new Britannica, 
you'll find special articles on household budgets, 


The finest edition in 200 years— 
bound in durable, hand-tooled calfskin. 


interior decorating, medicine, health, child care— 
information that can save you many dollars. For 
students, the new Britannica is indispensable—more 
readable, interesting and easy to use. It develops 
the active, alert minds that bring success in school 
and later life. The latest edition offers over 22,000 
magnificent illustrations. It is the work of 10,200 of 
the world's great authorities—the largest, most com- 
plete reference published in America. 

We would like to send you a special new 200th 
Anniversary Preview Booklet 
on the new edition of 
Britannica and full details on 
our exciting offer, available 
only during our 200th 
Anniversary year. For your 
free copy, mail card now. 


Mail card now for Special б, 
New Freview booklet <a 


and complete details on this remarkable offer. Ж 


Watch National Geographic's "The Lonely Dorymen,” brought to you by Encyclopaedia Britannica, in color on CBS-TV at 7:30 p.m. (E.S.T.) Tuesday, April 16. 


New unit gives more cool air faster 


Extra width—20l5 inches-lets this Cus- 
tom 500 spew out more air; its shallow depth 
leaves more leg room for a third front-seat 
rider. Thermo King (Minneapolis) says 
cooling speed and capacity set new highs. 
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WHAT'S NEW 


FOR YOUR CAR 


Emergency air pump is driven by engine 


Here’s an easy-to-operate tire pump. It 
stores in the trunk and is easily attached 
to a vacuum adaptor on the right side of 
the engine. To use it, you just remove the 
adaptor and insert the pump base, attach 
the inflator hose to the tire valve, and start 
the engine. Maximum pressure is 32 p.s.i. 
Designed by GM's Saginaw Division, the 
pump will be a Pontiac exclusive. 


Read your miles-per-gallon as you go 


Install the Mileage Monitor in your car, 
and it will figure out your average m.p.g., 
unaffected by speedometer or fuel-gauge 
errors. It’s an electronic computer. $59. 
Roadrunner Instruments, Lancaster, Calif. 


k 


Heated wiper blade has dual edges 

Flip a switch and this new wiper blade 
stops snow build-up, melts morning frost, or 
frees itself if icebound. The two-edged blade 
cleans faster, too. Mattco Industries, Inc., 
201 Nassau St., Princeton, N.J. 08540. 
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SHORT CUTS AND TIPS 


FROM HERE AND THERE 


T OF TOOL 


TIN ee ee Te „ЕГЫЛЫР‏ ا an aadh pe ed ЫЬ‏ ا ر 


Mane s serves as nan "— 


Power tools should be disconnected 
when it's necessary to change a blade or 
bit. You'll be sure it’s powerless if you 
"clip" the plug to the tool with a small 
horseshoe magnet. It also assures safety 
to others if you're called away in the mid- 
dle of changing and keeps the plug off 
the floor where it might be walked on. 

ROBERT INGLEHART, Horsham, Pa. 


Drill drives tap i in | tight si 


When there’s a hole to be tapped in 
cramped quarters, an ordinary tap-wrench 
handle might get in the way. A good sub- 
stitute is an electric drill used as shown 
above. The offset design of the chuck lets 
you get in close. The chuck is driven by 
hand with the aid of the chuck key—it 
will work like a charm every time. 


JOHN CAPOTOSTO, Huntington, N.Y. 


Shooters...to Scooters 


Famous 3-IN-ONE® Household Oil. Lubricates, 
cleans, prevents rust on everything from guns to 
garden tools, bicycles, typewriters, appliances. 
3-IN-ONE cuts wear, heads off repairs. Also in 
handy spray can—for coating tools, etc., or 
reaching hard-to-get-at places. 
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New! 3- IN-ONE Penetrating Oil with graphite. The 
great ''loosener." Rusty bike? Stuck nuts, bolts, 
screws, pliers? This oil cuts through and loosens 
rust and corrosion...coats moving parts with a 
smooth, protective film of graphite. Great for 
rusted toys, tools, hinges, pulleys, etc. 


К for everything that moves. 


Evinrude 
exposes 
what a lot of 
boat-builders 
hope you'll 


never see 


You can save $150 on a boat and never know what's missing. 
Until it’s too late. 


Because the first item to get the corner-cutting treatment is usu- 
ally the flotation. And fiber glass doesn’t float. On some boats, 
you can buy flotation for $150 or $200 extra. But when flotation 
is added on instead of built in—it contributes nothing to hull 
strength, or rigidity, or riding comfort. 


On an Evinrude boat—the hull, floor, engine mounts, and foam 
are welded together under heat and tons of pressure—a rigid, 
solid unit that keeps its exact designed shape forever. 


An Evinrude boat gives you dozens of hidden values. Corrosion 
resistant fittings. Extra strength at points of stress. Even the area 
above the trailer rollers is specially reinforced. And it comes 
complete with all the “extras” that usually have to be added—at 
extra cost—later on. (See list below.) 


In fact—when you find out why an Evinrude boat costs a little 
more — maybe you won't dare settle for anything less. 


CATALOG FREE: 5ee your Evinrude Dealer, or write Evinrude Motors, 4081 
N. 27th St., Milwaukee, Wis. 53216. (Division of Outboard Marine Corp.) 


STANDARD EQUIPMENT INCLUDES: 
Convertible top and cockpit cover. Steering direction indicator. 
Speedometer, ammeter, tachometer, Push button electric shifting and power tilt. 

fuel gauge. Wall-to-wall outdoor carpeting. 
Chrome plated brass fittings. High capacity bilge pump and blower. 
Stainless steel hand rails. Lifting eyes, ski tow eye, bow eye. 
High density foam flotation. Back-to-back or full rear seating. 
Tinted folding safety glass windshield. Snap out electrical and fuse panels. 
Running lights. Chart light. Hidden master electrical 

Warning lights. disconnect switch. 
Cigatette lighter and dash glove Side ski racks and stern storage bins. 

compartment. Two engine choices: 120 or 155 hp. 


E VI N Fi UD E the power behind the fun revolution 


oulboard motors. boats, snowmobiles, diving equipment 
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Ride through the long jobs . . . with power 
to spare. All-gear drive, no belts, and 
maximum power to the job. 
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" УЖ ^l ms T ча 
e v7 жа t 


* te enn MES D AF fe 9 


Pull one pin and you've a walking tractor 
for rough or steep terrain. Attachments 
for every job, year-round. 


The GHAVELY 
Convertible 7.6 


RIDE IT YOURSELF . . . at your Gravely 
dealer's, or send for our free full-color 
catalog. Write now: Gravely, 9704 
Gravely Lane, Dunbar, W. Va. 25064. 


YS GRAVELY 


A Division of Studebaker Corporation 


ula O: 
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SHORT CUTS AND TIPS 


FROM HERE AND THERE 
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Accumulated deposits in the outlet 
piping at a hot-water heater can reduce 
hot-water flow to a dribble. They can be 
cleared out in minutes, using cold-water 
pressure: Turn off the gas supply; then 


| close the cold-water inlet valve. Attach 


a hose to the drain spout and empty the 
tank. When flow stops, open the mixing 
spigot to allow air to enter the hot-water 
line; it will drain some more. Next, close 
the spout of the mixing spigot (with 
thumb or plug) and open the cold-water 
side. As cold water bypasses the mixing 
spigot and flows through the hot-water 
line in reverse direction, deposits are 
broken and exit via the drain valve. 

A. M. Stott, Southampton, Pa. 


Fast way to clean messy hands 
After pressing wood plastic into holes 
or cracks, your fingers are usually cov- 
ered with the stuff. Use a small piece of 
coarse-grit sandpaper to gently rub en- 
crusted areas. A few strokes can save a 
long period of picking away. 
J. K. STERN, Roaring Springs, Pa. 


Come see the great new GHAVELY-4.2 4. 


Love that power! You'll get real satisfac- 
tion when you take command of the finest com- 
pact tractor that ever mowed a lawn or plowed 
a furrow! It's Gravely . . . so you know it's a 
real working machine. Uphill. Sidehill. Over the 
rough spots. 10 HP engine in the rear gives 
you full power, ground-hugging traction that 
lets you have the fun while the tractor does 
the work. 


Love that all-gear drive! The Gravely 
424 drive is all-gear-and-steel shaft .. . puts the 
power where the action is, into the attachments 
doing the job. There are no belts to slip or 
break . . . it’s gear and steel all the way. 


Love those attachments! Easy on. Easy 
off. Attachments mount quickly down under, up 


front, or behind. You're in command of any job 
... Mowing, snow clearing, gardening and dozens 
more! 


Fun to use, easy to buy! see the Gravely 
424 at your Gravely dealer. Talk terms. He'll 
talk your language. Or, 
write for a free, full-color 
catalog: Gravely, 5804 
Gravely Lane, Dunbar, 
West Virginia 25064. 


СУ GRAVELY 


A Division of Studebaker Corporation 


0 GRAVELY Fe 


The compact tractor you'll love at first sight! 


New! Biggest loadspace ever. Ford Econolines 
give you more usable space all around. For ex- 
ample, you get 23% more clear, unobstructed 


floor area than in other vans. Ford Vans = aan 
now offer over 872 ft. clear load amm | 
length; SuperVans over 10 ft. м” „да m 


t 


= ptm 


New! Long-wheelbase stability. 
Wheelbases are 105.5" for Van, 
123.5" for SuperVan. This helps 
make new Econolines the steadiest, 
smoothest riding vans on the road. 


New! Payloads up to 3540 Ibs. 
Econolines are built stronger and 
carry a lot more weight... up to 
1300 Ibs. more top payload than 
other vans! 


New Ford 
Econoline Vans 


So many better ideas they make other vans obsolete! 


When we moved the engine out of 
the load area, we started a chain of 
better ideas. Loadspace got longer 
and wider. New Ford Vans give you 
23% more unobstructed floor area. 

With the engine forward you get їо New! Twin-I-Beam ride. You get 
the load from the driver's seat. And the front suspension made famous 
service the engine from outside. "799 PICKUPS. Twin-I Beam sus- 

Then we built in extra weight ca- strength, coil springs for easy ride. 
pacity to match the extra space. Our 
new Econolines come in 3 series 
with payloads to 3540 Ibs. 

Next we worked on the ride. We 
put smooth Twin-l-Beam suspension 
up front. And widened the track 7 
inches. The result is greater road 
stability than vans ever had before. 
Try Ford's new better idea vans! 


=< New! Front- 
» opening service 
center. Just lift 
the hood to 
check oll, wa- 
ter, battery, vol- - 
tage regulator New! Engine moved forward to "clear 
and pote: Ev- the deck,” e) rang! nat (ear a 
2 erything is eas any van—over eet lon ver 

toi reach. У feet long in SuperVan!) Р has û better idec 


New! 302 cu. in. V-8 available. Now you have a 


choice of two economy Sixes—170 cu. in. or 240 

su. in.— or peppy new Ford 302 V-8. Your choice | 

of transmissions, too: fully synchronized manual 

or Cruise-O-Matic. 

New! Engine clear of loadspace. Engine's ci bout 


shifted 22 inches forward, completely out of 
oad area. New insulation "sandwich" in cover 
stops heat and noise as never before. 


' New! Driver “walk-thru.” Step back 

| into the cargo area from the driver's 
seat. You no longer have to walk 
around van and open side doors to 

y reach forward part of load. 


"They've almost doubled the payload" 


"More loadspace than any other van" 


"No engine hump 
in the cargo area" 


"Hey—an outside 
service center 
for oil, water, 
battery" 


„Ж EE 


"Look, it has two front axles!” 


v! Wide-stance handling ease, 

v 7-inches-wider axles provide 
ew kind of road stability. Because 
t wheels can turn sharply, new van 
ieuvers quickly and easily. 


better ideas 


New Polaris 16. 
Closest thing to a sports 
car on water. 


Thickly cushioned contoured bucket 
seats... supple padding from 
dash to gunwales...one of the 
strongest, speediest fiberglass hulls ever 
made. Sports car on water? Rally 
‘round Polaris. For free catalogs, write: 


SHORT CUTS AND TIPS 


FROM HERE AND THERE 
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Adjustable torch stand 


You can keep both hands free when 
using your propane torch if you make 
this stand to hold it. Fasten a slotted 
wood block to a heavy pie tin. Wrap a 
metal band snugly around the tank and 
bend a tab at each end to fit into the 
slot. Drill holes through the block and 
tabs to receive a bolt held by a wingnut. 

PETER LEGON, Malden, Mass. 
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Have trouble chucking small bits? 


If the Jacob’s chuck on your drill press 
is too large to grip small-diameter bits, 
try this trick. Cut the heads off three 
brads that are about the same diameter 
as the bit. Then cluster the brads around 

| pes m the bit, insert in chuck, and tighten. The 
SON INE. AEE лае AND. e ge рам bit will stay centered and remain tight 
Bangor Punta's Wide World of Boating" | throughout the drilling operation. 
STARCRAFT/JENSEN/LUHRS/O'DAY/ULRICHSEN  - JOHN R. CAVANAUGH, Englewood, Colo. 
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A handful of 


\ 


XN 30,000 rpm! 


NEW! 
DREMEL MOTO-TOOL 
with constant-torque 


permanent- magnet motor 
This new space-age miracle motor is 
super powered. For its size, the fastest, 
most powerful electric hand grinder ever 
built. Compact — weighs only 11 oz. Has 
shockproof Lexan housing. Has more than 
twice the power of previous models. Col- 
let sizes; и”, 3$", W” and X". Three 
models available — $22.95 to $39.95. 
See your dealer or write direct. 


No. 270 with bronze bearings. .... $29.95 
No. 280, ball bearing construction. . $39.95 


No. 271 Moto-Tool 

s 95 
Complete with No. 270 

for grinding, polishing, 


carving, sharpening, 
sanding, routing, etc. 


DREMEL MFG. CO., Dept.128-D, Racine, Wis. 53401 
New, 160-page ‘‘Dremel Per ti of Crafts, 
Hobbies, and Projects." Only $1.00 

[] Please send book. | enclose $1. 00 

Г] Send free power tool literature. 


Raa a م‎ 
e a SPOOR EE буни Sdn. 


City. TE ENTE ANREDE, „State... 
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compact power 


Moto-Tool and 34 accessories 


SHORT CUTS AND TIPS 


| FROM HERE AND THERE 


Skidproof t bike бай 


When the youngsters park their wheels 
on wet grass, the stand often slips and 
the bike goes down. Give the stand “bite” 
by sliding on a washer. Hold it in place 
with cotter pins inserted through holes 
drilled fore and aft of the washer. 

D. RICHARDSON, Perkinsville, Vt. 


32" 4% 4" ВОХ 


RECES SSED 
MAGN ЕПС CATCH | 


| RECEPTACLE 
AND SWITCH ХЕ 
ОЗ: GALV. PLATE DRI LLED | 
|a AND TAPPEO TO — 
. RECEIVE COVER SCRE EWS — 


“Switch” gene о in the dark 


A dummy electrical wall switch hides 
this small safe. The cover is held in 
place by a magnetic catch mounted at 
the top of the box. A good place for the 
safe is behind a normally open door. 

E. P. SOUTHER, Bellerose, N.Y. 


MOW, GRADE, 
SPRAY, AND HAUL: 
Do it all from the 
seat of one of the new 


WEEKEND 
FREEDOM 
MACHINES 


BY JOHN DEERE 
In the cool of the evening, 
between dinner and 
sundown, a John Deere 
Lawn and Garden Tractor 
will do the work you used 
to save for weekends. 


You and your John Deere can 
mow your lawn at an acre-eating 
clip (up to 46-inch swaths) any 
weekday evening. You can han- 
dle dozens of other chores too... 
have the fun of owning a John 
Deere and the option of free 
weekends, 


Farm-bred John Deere Lawn and 
Garden Tractors have plenty of 
heft and stability for terraces and 
slopes. Yet you maneuver like a 
sports car around trees and 
shrubs; creep along if you like, 
without slowing mower speed. 


Choose your size: 6-, 8-, 10-, or 
12-h.p. Your John Deere Lawn 
and Garden Tractor dealer will 
help select the Weekend Freedom 
Machine that's right for vou. And 
he'l arrange financing. For free 
booklet and dealer name, /^ 
write John Deere, Box | 


PS, Moline, Ill. 61265. 


HAVE A NICE 
WEEKEND! 
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Johnson 


e Sea-Horse V-100, V-85, V-65! V-4 power 
custom “fitted” for big boat thrust and speed. 
e Five to ten times longer spark plug life, in- 
stant starts, all-speed smoothness with Power/ 
Pulse solid-state ignition. New on V-85 and 
V-65 ... proved on V-100. 

е Foolproof warm-ups with new thermo-elec- 
tric choke on V-100 and V-85. 

e More power — V-85 and V-65 are both up 
5 horsepower. 

e Improved fuel economy — result of new re- 
finements of Johnson’s basic V-4 design by its 
Tech Center originators. 


ө Johnson V's are the result of continuous re- 
finement of V-4 design by its originators. The 
“quality in depth" of Johnson V-4’s is backed 
by our famous two-year warranty**. See your 
Johnson Dealer — he’s in the Yellow Pages — 
or write for free catalog on the most power 
choices in outboards (142 to 115 hp). Johnson 
Motors, Waukegan, Ill. 60085, Dept. PS-84 


r *Not merely warmed over 


FIRST IN DEPENDABILITY 


Division Qutboard Marine Corporation 


**For 24 months after purchase, Johnson Motors will replace or repair without cost 
to the original purchaser any part of its manufacture which, upon inspection, proves 
to have failed in normal pleasure use due to faulty material or workmanship. 


Our European Editor goes to Japan, 
inspects two new Wankel-engined models, and 
drives the exciting Mazda Cosmo sports car 


By DAVID SCOTT 
PS European Editor 


Twin-rotor Wankel engines power both these 
prototype Mazda cars. The small RX-85 
(right) shares its body shell and running 
gear with a piston-engined production mod- 
el, the Mazda-1000. The more radical and 
larger RX-87 (below) has a revised Cosmo 
engine integral with a transaxle, giving front 
drive. Body design: by Bertone of Italy. 


t all began in Germany a little over 10 years 
ago when Dr. Felix Wankel invented a rotat- 
ing combustion engine, and formed a company 
with NSU Motor Works for its exploitation. 
NSU and Wankel have issued licenses for the 
rotating combustion engine all over the world 
—to companies like Rolls-Royce in England, 
Citroén in France, Daimler-Benz in Germany, 
Alfa Romeo in Italy, Curtiss-Wright in the 
U.S.A., and Toyo Kogyo in Japan. 
To date, only NSU and Toyo Kogyo are pro- 
ducing Wankel-powered cars. NSU has had the 
inside track all along, and I 
drove their first production 
model back in 1964 [PS, Jan. 
'65]. Now, after my trip to 
Japan, I feel that Toyo Kogyo, 
makers of Mazda cars, are out in front. Take a 
look at the cars below. They are so new, pro- 
duction for the home market will not begin until 
later this year. Each one has its own newly 
designed twin-rotor Wankel engine. 
Although I studied these two cars closely, I 
did not get to drive them. But I was able to test 


Continued 
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Mazda Cosmo engine is similar to the Curtiss- 
Wright RC2-60 [PS, Apr. '66] in many ways: Both 
use twin rotors, water-cooled housing and oil-cooled 
rotors, side intake ports. Special features on the 
Cosmo power unit include ignition system with two 
plugs per chamber, twin coils and distributors. 


the Cosmo sports car, of which several 
hundred were sold in ’67. On its engine 
are based the power units of both RX-85 
and RX-87 (though the former is a lot 
smaller and the latter slightly larger). 
For smoothness throughout the speed 
range, and power per cubic inch, this is of the front wheel centers, freeing more 
the best Wankel yet. interior space for improved passenger 
The RX-87 has many interesting engi- comfort and adding to the car’s direction- 
neering features apart from the power al stability. | 
unit, such as front-wheel drive and all-in- The smaller RX-85 is basically the same 
dependent suspension with rubber springs. vehicle as the popular Mazda-1000. The 
The engine is in the nose of the car, ahead rotating combustion engine just takes the 


Cosmo sports car has conventional drive train ex- half-shafts instead of a beam-type rear axle. This | 
cept for a de Dion tube and open universally jointed design gives both improved ride and handling. 


FINAL-DRIVE UNIT 


BOLTED TO BODY 


RACK-AND-PINION S] 
STEERING 7 || 


RADIATOR 


OIL COOLER 
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DRUM BRAKE 
DE DION AXLE mise 


FOUR-SPEED GEARBOX 


SPRING STRUT 
WITH SHOCK ABSORBER 


place of the regular four-cylinder piston 
engine under the hood. 

I was very enthusiastic about the latest 
twin-rotor NSU production car, the Ro-80 
[PS, Sept. '67], when I drove it in Ger- 
many last summer. But the NSU engine 
has some low-r.p.m. roughness that they 
got rid of only by using an,automatic 
transmission. The Mazda engine is amaz- 
ingly smooth at low speed, and its low- 
range torque is almost unbelievable. I 
pulled away smoothly from standstill in 
third gear without exceeding 800 r.p.m., 
and ran without bucking at 11 m.p.h. in 
third, and about 14.5 m.p.h. in top gear. 

Two plugs per cylinder. What is Toyo 
Kogyo's secret? One important part of it 
is the ignition system, with two spark 
plugs per cylinder. 'T'hey do not fire simul- 
taneously as in the Ro-80 but are timed 
five degrees apart. The first plug is po- 
sitioned to ignite the mixture at the opti- 
mum point for low speeds; the second for 
best high-speed burning. 

Next, the carburetor setup. Two op- 
posed openings in the sidewalls of each 
chamber are fed individually from the four 
barrels of a two-stage Stromberg carbu- 
retor carefully matched to the engine gas- 
flow characteristics. The ports in the inner 
walls between the two chambers are piped 
to the first-stage barrels, operating at low 
loads and low speeds. 'The outer pair, 
coupled to the second-stage barrels, are 
cut in, and load and revs rise. 

All Toyo Kogyo's Wankel engines will 
be developed to meet the U.S. exhaust- 
emission standards, but it's not likely that 
Mazda cars will be imported and rolling 
on U.S. roads until 1969. 


On Toyo Kogyo's proving ground near Hiroshima, 
author Scott was able to make performance tests 
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Best Wankel vel for smod and power, says 
Scott of Cosmo engine. He also liked Cosmo's seat- 
ing comfort and airplane-like instrument panel. 


Facts on the Mazda Cosmo 


DIMENSIONS 
Wheelbase 
Track, front & rear ... 


. 86 inches 
49 inches 
163 inches 
63 inches 
46 inches 
Ground clearance .. 5 inches 
ENGINE 
. . Wankel 2-rotor 
Displacement | 
Compression ratio .. .9.4: 
Carburetion 4-bbl. 2-stage Stromberg 
Power @ r.p.m....... 110 @ 7,000 
Torque © r.p.m. ..... 96 Ib.-ft. @ 3,500 


CHASSIS 
Suspension Front: coil & wishbone 
Rear: de Dion axle, 

leaf springs 

.. œ. 4-speed manual 

165 HR 14 radial 

. Rack & pinion 

‚32.2 ft. 

Disks front, drums rear 


Transmission 


Steering 

Turning diameter . 
Brakes 

Curb weight ! 
Weight per hp. ....... 18.8 Ib. 


with the Cosmo. Acceleration from O to 60 m.p.h. 


took 11.2 seconds. Top speed? 115 m.p.h. 


PS’s 
Bob McCall 
Visits 
Vietnam 


In one of the most stir- 
ring experiences of my life, | 
| recently visited the vast mil- 

itary complex at Cam Ranh 
Bay, South Vietnam. | talked 
with pilots who, only 45 
minutes before, had been on 
m bombing missions over 

Hanoi. | rode at 40,000 feet in an Air Force 
supersonic Phantom jet as it rendezvoused 
with B-52 bombers attacking the Vietcong. | 
saw Cam Ranh at dusk, its beauty belying its 
military purpose. | sketched and painted men 
at war and the machines of destruction that 
are the tools of their trade. Here is my picture- 
and-word report on a conflict half a world away. 


ЁЁ This flight of Phantoms 
(right) is on its way to a 
strike in North Vietnam. The 
planes are painted green 
brown, and gray on top te 
blend with the jungles below, 
and white on their undersides 
to blend with the bright sky. W 


ÉÉ I painted a view from the F-4 
Phantom jet’s rear cockpit. In th 
foreground is the side of the plane. 
The crew chief is just disconnect- 
ing his intercom to the pilot. d 
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Ёй Installing bombs, running 250 to 750 pounds each, three to а pylon, 
on a fighter-bomber strike plane takes a specialist's skill. At the left is a 
droppable, auxiliary fuel tank. U.S. pilots tangle with MIG-21s which 
aren't as fast as Phantoms but weigh less than half as much. y" 
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ЁЁ I’m about to take off in a Phantom. This is 
what I saw, looking past my pilot, who has his 
head turned. In the background other planes are 
preceding us. The Phantom is the workhorse of 
the air war and the leading MIG killer. It is 
even used for ground support. We dived from 
40,000 feet to the deck to check the effect of the 
B-52s’ bombs. A little later we went supersonic 
on the afterburner. It was a sensation very like 
a boot in the pants. ny 
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ha A pilot and his “GIB” (Guy In 
Back) return from a mission. While 
both are pilots, the GIB operates an 
array of electronic gear. Crews 
have to gauge their target distance 
carefully when they fire air-to-air 
rockets—released too close, the mis- 
siles fly right on past the foe. my 
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461 painted the incredibly busy bay at Saigon with a flight 
of fighter-bombers streaking by overhead. It’s dusk, with the 
moon near the horizon. Viewed from the top of my hotel, the 
water was alive with navy barges, combat vessels, small sup- 
port ships, and a ferryboat off to the right. War or no war, 
this place, torn by war since some of today’s soldiers were babies, 
is one of the world’s beauty spots. White sand gleams on 
the beaches, and the vegetation is lush. I came away with two 
predominant impressions—the air war’s ground and flight crews 
are dedicated men, and technological warfare is fantastic. as 
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¢setween Downs and Richard Luce of Amateur Astronomers Assn., Hayden Planetarium, NYC. 


With mirror almost finished, After final four-hour polishing Telescope tube, cardboard or 
Downs tests curve with Fou- with optical pitch and rouge y aluminum, must be made non- 
"cault device. Through regrinding abrasive, mirror is parabolized and reflective inside with black paint 
and retesting he'll approach per- "clear as glass." Last step: Alu- or flocking. Here Downs checks in- 

t fect sphericity, and later add para- minize it for optimum reflectivity terior before mounting six-inch 
lb aloidal figuring for proper focus. and install in permanent mount. mirror shown in previous steps. 


^d 


ws i 


Small finder telescope, to locate object to be 
viewed with the high-power reflector, is an es- 
sential accessory. Above, Downs mounts it in place. 


Diagonal (see drawing) is an optically flat, alu- 


minized mirror on a holder that is mounted 
diagonally (hence its name) within telescope tube 
to reflect image from main mirror to eyepiece. 


Wooden tripod legs are assembled to equatorial 
mount. This type of mount makes it easy to fol- 
low celestial bodies as they move across the sky. 
You point the polar axis at North Star and fix it 
there, then merely move the telescope around the 
easily located declination axis to find a desired star. 


Fees 


p 


TV's Today Show—there’s more satis- 
faction in watching stars than being one. 

Downs started as a youngster back in 
Lima, Ohio. Through the years he built 
several telescopes, using a few purchased 
parts, such as iron castings, but generally 
working from scratch with available 
wood, glass, and low-cost pipe fittings 
for telescope mounts. 

“Telescope building interests a lot of 
people because it can be done without 
manual skill or expensive workshop equip- 
ment," Downs says. “Actually, the easy 
way is to buy your own optics and parts 
ready-made; then you have only an 
assembly job to worry about. 

“But for me, the biggest kick of all 

is grinding and polishing my own mirror. 
With your own hands, you can fashion 
a glass surface accurate to about three 
millionths of an inch.” 
. Your work saves money. Leading tele- 
scope makers, many of whom sell kits, 
confirm that it's both easy and inexpens- 
ive to build your own. And the more 
work you're willng to do, the more 
money you can save. The most important 
part of a reflecting telescope, the mirror, 
costs about $60 for one six inches in 
diameter. Yet materials to grind one, in- 
cluding the glass and the cost of getting 
it aluminized, cost only about $20. 

Downs recently invited POPULAR 
SCIENCE to photograph the steps involved 
in grinding a six-inch mirror and in con- 
structing a reflecting telescope, made 
from a kit marketed by Edmund Scien- 
tific Co. of Barrington, N.J. 

“Happily,” he says, “mirror grinding 
is unique in that the high degree of ac- 
curacy needed can be obtained with the 
crudest kind of makeshift equipment. All 
you need is some kind of solid support to 
hold the work at waist level. Then, if 
you rub two disks of glass together, one 
on top of the other with abrasive grains 
and water between, the top disk becomes 
concave. Now, since you want a concave 
lens, the top disk becomes that mirror, 
while the lower convex disk is the ‘tool.’ 

“If you walk around the work post 
while rubbing the two disks together, the 
glass will wear uniformly all around, 
producing a nearly perfect segment of a 
sphere. The reason is simple. Spherical 
segments are the only curve that can re- 
main in contact when rubbed together. 
84 | POPULAR SCIENCE 
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Diagram of reflecting telescope shows 
relative positions of main mirror, di- 
agonal, and eyepiece. A number of 
different eyepieces, of different magni- 
fications, are used. They function as 
magnifying glasses in looking at image. 


OBJECT VIEWED 


LIGHT RAYS 
TO MIRROR 


MAGNIFYING 
EYEPIECE 


PRIMARY 
PARABOLIC 
MIRROR 
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“You can guess the rest of the story. 
By using finer and finer abrasive, you 
make the surface smoother and smoother, 
until finally, with jewelers' rouge, it ac- 
quires a shining face of almost gem-like 
smoothness.” 

Refractor vs. reflector. There are two 
basic types of telescopes: The refractor 
type, which uses an object lens, and the 
reflector, which uses a mirror. 

In a refracting telescope, an object lens 
gathers the rays of light. At the other 
end of the tube, a primary image is 
formed. The image is magnified by an 
eyepiece. 

In a reflecting telescope, the image is 
bounced off a concave, aluminized mirror 
to a diagonal mirror. This, in turn, re- 
flects the image up through the eyepiece. 
The latter is generally located at the top 
or front end of the tube. The reflector, 
because of its economy, is very practical 
for the amateur in larger sizes. 

“By way of comparison,” says Downs, 
“the world’s largest refractor is the 40- 
nch telescope at the Yerkes Observatory 
n Williams Bay, Wisconsin, while the 
argest reflector is the 200-inch telescope 
t Mount Palomar in California.” 

A quick look at the catalogues shows 
hat ready-made telescopes are expen- 
sive. For instance, a good refractor with 

4l4-inch objective lens would cost 
bout $250. But you can buy all the fin- 
shed optical parts to make a powerful 
1/4 -inch-diameter reflecting telescope for 
ader $23, and you will probably see as 
uch as you would with the refractor. 
Some amateurs make every part of 
eir telescope, including grinding the 
airror. Others, limited in time, buy the 
ubes and metal parts, or even the com- 
leted telescope. 

“I think the fact that you don't need 
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a lifetime of skill to build a telescope is 
one of the real attractions of the hobby," 
comments Downs. “Of course, you do 
need patience, and lots of it. 

"What other hobby is as in time with 
space exploration and  interplanetary 
travel? One authority recently said that 
national sales of telescopes are expected 
to go up about 10 percent this year. 
Can you imagine what's going to happen 
to the hobby once we actually land an 
astronaut on the moon? 

"I read recently that many of our 
schools and universities are preparing 
for the future with courses in astro- 
physics, radio astronomy— something I'd 
like to try—planetary atmospheric re- 
search, as well as satellite astronomy. 

"What can a beginner expect to con- 
tribute to the science of astronomy? 
You'd be surprised at the discoveries 
actually made by newcomers to the hob- 
by—even children have managed to ‘split’ 
double stars—and by that I mean they’ve 
separated them by careful and patient 
study of celestial bodies. 

“Often the accuracy of a new finding 
depends on repeated but separate ob- 
servations, and amateurs often make 
these. Of course, the nonprofessionals 
don’t have the expensive and powerful 
equipment, but they make up in valu- 
able quantity what they lack in quality. 

“There are so many targets the new- 
comer can set for himself. And this is 
true because there’s still so much we 
don’t know about the universe. He may 
want to specialize in observations of 
various stars, meteor pattern detection, 
or studies of the planets. He can contact 
his local astronomical society and find 
out where his help is needed. 

"Photographers can find a new chal- 
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The Truth About 
X-RAY HAZARDS 


from Your TV Set 


X radiation from TV receivers is an established fact. 
How dangerous is it, and should you be concerned? Here's the 
story on how it happens and what it means 


By W. STEVENSON BACON 


A. unknown danger a year ago, 
TV X radiation has become so much a 
matter of public concern that, last Janu- 
ary, President Johnson asked Congress to 
do something about it. In his State of the 
Union Message he asked for “protection 
against hazardous radiation from tele- 
vision sets and other electronic equip- 
ment." 

What is this radiation and how is it 
produced? How serious, in fact, is the 
hazard? Can it cause, as some main- 
tain, burns, eye damage, leukemia or can- 
cer? How about genetic damage to un- 
born children? 

Unlikely as the danger seems, the own- 
ers of certain models of one color set were 
startled recently when they were called 
upon by servicemen representing the 
manufacturer. 'lTheir mission: to replace 


a tube in the set that can be a very potent 
emitter of X rays. 

Nor did it stop there. Spurred on by 
the discovery of the faulty tubes and sets, 
the manufacturer and health officials be- 
gan a hasty campaign to retrieve al 
similar tubes from the shelves of elec 
tronics dealers. 

At the same time, radiation check 
were started in a number of areas, first o 
the newly re-tubed sets and then on se 
made by other manufacturers. 

While this case of TV tubes and re 
ceivers radiating strong X rays resulte 
from an unlikely combination of circum 
stances, another part of the problem 1 
now unfolding. Recent surveys made b 
the Public Health Service show tha 
many TV sets can, under certain condi 
tions, emit X rays at what is considere 


TV tubes that touched off 


heated controversy 

Certain shunt-regulator tubes, | 
appearance exactly like these, la 
year sent TV dealers and servic 
men scurrying when it was foun 
they could generate powerful 
rays. Some 67 percent exceed 
the .0005-roentgen standard and 
few leaked at between 50 and 8 
roentgens. These replacemen 
have better internal shielding a 
thicker glass walls, come with 
"caution" notice warning set ow 
ers to use only redesigned tub 
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Surveys of color sets in the home by Public Health 
Service have shown that a few sets radiate beams of 
X rays, typically from left side or rear, up to 6.5 
milliroentgens, occasionally higher. Survey instru- 


by officials to be an excessively high level. 

Since the first big wave of publicity, 
Public Health officials have been besieged 
with calls—many from anxious parents 
whose children watch TV for many hours 
a day, and play near the set or beneath it. 

Congressional investigations have been 
undertaken to determine whether legisla- 
tion (now pending) is needed to regulate 
not only TV sets but all devices that 
might produce hazardous radiation. 

In Washington, D.C., one TV dealer 
advertises that *all sets are checked for 
radiation"—a sales pitch heard often 
these days in television showrooms across 
he country. 

The truth is that all sets, black-and- 
white as well as color, produce X rays. 
hey come from the tubes that handle 


ment man holds above consists of six geiger tubes 
mounted in frame designed to help locate elusive 
"fingers'' of radiation. Sets are checked at different 
brightness levels, which change X-ray output. 


the high voltages needed to paint a pic- 
ture on your screen (see drawings on the 
following pages). 

Imagine a bowler who hurls the ball 
down the alley with greater and greater 
force. If he rolls it hard enough, he not 
only knocks down the pins but sends 
them flying. By accelerating electrons 
from the cathode of a tube with enough 
force (voltage) against a metal plate, 
they slam against it hard enough to send 
X-ray energy flying in all directions. 

Exactly the same principle is employed 
in X-ray tubes used for medical purposes. 

Why such a high voltage in TV sets? 
It's needed to light the phosphor screen 
that glows as electrons collide with it. 
One or two other high-voltage tubes, also 

Continued 
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How ‘‘X-ray tubes" produce radiation 
in your home TV receiver 


X rays are produced whenever electrons are accel- 
erated by high voltage as in picture tube, high- 
voltage rectifier (center), or color-TV shunt-regulator 
tube (far right). Glass walls and faceplate of pic- 
ture tube cut X radiation to a tiny fraction. In shunt 
regulator, poor alignment of tube elements can 
cause strong X rays from base of tube; some radia- 
tion also penetrates anode. Faulty regulators like 
this, mounted in a “well” below top of TV chassis, 
caused strong X-ray emission from certain color sets 
and set off radiation ''scare." In some cases recti- 
fiers (center) become a problem when cathode ma- 
terial breaks away and sticks to anode. During 
peak reverse voltages, it bombards cathode, caus- 
ing X rays. 
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possible X-ray sources, are required. 
These are the high-voltage rectifier and, 
in many color sets, the shunt regulator. 

The exact energies of these X rays, 
and their ability to travel through the 
walls of a tube, the set itself, and the 
human body, are largely dependent on 
the amount of voltage used. And this 1s 
where headlines about color sets come in. 

The weak X rays produced by black- 
and-white sets, which use about 15,000 
volts at most, are barely detectable ( with 
rare exceptions). Technicians and re- 
pairmen have been aware of them for 
many years, but they were never con- 
sidered a problem. Then came color. 

Color picture tubes place a metal 
shadow mask between three electron 
beams and the three-phosphor screen in 
order to make different colors. Since 
eight-tenths of the electrons are stopped 
by the mask, more of them, traveling 
faster, are needed to create a bright, bril- 
liantly hued picture. 

The snag. The high voltage applied to 
today's color sets is around 25,000, and 
X-ray production takes a drastic swing 
upward. Still, there would be no danger 
if this were the only problem, for most 
sets are shielded well enough to keep 
most of the radiation inside. Unfortu- 
nately, there's a major snag. 

Boost the operating voltage of a set, 
already working at 25,000 volts, to 27,000 
to increase brightness, and you may in- 
crease X-ray emission as much as 10 
times. And a boost of 2,000 volts more 
can raise radiation 100 times from all the 
X-ray producing tubes in the set! 

In talking with Public Health Service 
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WEAK X-RAY EMISSION... ^ 
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engineers, I discovered that a substantial 
number of sets giving off excessive radia- 
tion had had their high voltage boosted. 

"A family goes out and buys a new 
color set," explains Jack Nelson, assistant 
director of laboratories at the National 
Center for Radiological Health, and the 
man in charge of Public Health surveys, 
of TV radiation. “Components age, the 
picture tube ages. We find that most 
TVs are already set for maximum bril- 
liance. The only way the home owner— 
or a poorly trained serviceman—can im- 
prove brightness and sharpness is to boost 
the high voltage." 

Raising voltage is easy. Surprisingly, 
raising voltage is very easy on some sets. 
You simply remove the back and turn a 
shaft. The CRT bias control also affects 
high voltage. A similar problem is cre- 
ated by temporary increases in A.C. line 
voltage: High voltage and X rays go up. 

Fortunately for the viewer, color pic- 
ture tubes are very well shielded and 
transmit few of the X rays generated in- 
side. The real problems are regulator 
and some rectifier tubes. 

In all cases of excessive X radiatio 
discovered by the Public Health Service. 
radiation was traced to: 1) shunt-regu 
lator tubes operating at excessive volt 
ages; 2) defective regulator or rectifie 
tubes and/or shielding. 

The case of the X-ray-emitting regu 
lator tubes and sets mentioned earlie 
was due to a wildly improbable series o 
errors, a hundred-to-one shot that, lik 
lightning, will probably not strike again. 

By pure chance, some new regulato 
tubes were manufactured with their el 
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ments badly out of alignment. The re- 
sult? A powerful beam of X rays emitted 
out of the bottom of the tubes. Coinci- 
dentally, these same tubes were mounted 
below the top of the chassis in a number 
of sets—a minor design change that let 
X rays leak out the bottom of a wood 
cabinet or when they happened to be in 
line with a hole in a metal cabinet. 

Dangerous? Probably not. The tiny 
spread of the beam and its location under 
the set made the chances of injury very 
slight. Thanks to the alertness of the 
manufacturer (General Electric), the 
problem was quickly solved. 

The.whole subject of radiation injury 
needs to be carefully considered when de- 
ciding whether TV sets can be real haz- 
ards. In the worst cases, the leaky sets 
mentioned above, the X-ray level at the 
floor under the set was about eight roent- 
gens. However, of the 154,000 TV re- 
celvers of this type that were made, only 
two percent were possible hazards, and 
their X-ray level would more likely be 
way below this at about 0.18 roentgens 
(180 milliroentgens). 

How much is dangerous? It takes a 
single large dose of about 300 roentgens 
on a small patch of skin to produce even 
a mild burn; two or three times this, if 
the dose is received bit by bit. On the 
other hand, the eyes are much more sensi- 
tive, and an acute (all-at-once) dose of 
100 to 200 roentgens can cause cataracts. 
Large beams of X rays covering much 
or all of the body are a lot more danger- 
ous, but any moderately strong X rays 
from a TV set are in the form of tiny 
“fingers” of radiation. 
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With the worst possible TV set ever 
made, however, you would have to re- 
main absolutely motionless next to or 
under the receiver for at least 40 hours 
to receive even a minor burn. And it's 
highly unlikely that any TV set now 
sold will ever come near this level. 

The real hazard. Scientists say the 
greatest danger is in damage to genetic 
material by radiation absorbed by the 
sex glands. Experiments have shown that 
radiation can produce harmful mutations. 
A mating between two individuals with 
the same genetic damage might produce 
a malformed child. 

Health officials have two cardinal rules 
when it comes to radiation. First, all X 
radiation without direct benefits, such as 
medical X rays, is harmful. Secondly, 
the damage it does is cumulative. 

Recent research indicates that small 
doses of radiation may not be nearly as 
harmful genetically as has been assumed, 
but the reasoning of officials who set 
health standards must, of necessity, be 
conservative. 

"It certainly does us no good," says 
Arthur Lazell of the National Center for 
Radiological Health. “There is no bene- 
fit, no advantage, in being exposed." 

The radiation standard for TV sets, 
fixed by advisory committees such as the 
government-chartered, nonprofit National 
Council on Radiation Protection and 
Measurements (NCRP)—and agreed to 
by manufacturers—is very low; almost all 
sets do meet it. 

The standard says that no TV set can 
radiate more than 0.5 milliroentgens per 


[Continued on page 226] 
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MOTOR WINDINGS 
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COMMON CONDUCTOR 


POWER CAPSULE RIGHT-TO-LEFT 


MOTOR WINDINGS 


How power capsule inside each box operates in either direction is shown in dia- 
gram. Three brushes ride in three pickup tracks much like an electric train. One 
track is common; the other two are energized individually to provide movement in 
either direction. Actually, each power capsule contains two linear motors or sets 
of windings: one for right-to-left travel, the other for left-to-right. 


Tiny Linear Motors 


Linear motors, under development in the 
U.S. and Europe to propel electric cori- 
muter trains at speeds up to 300 m.p.h., have 
already been put to work in miniature. In 
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Drive Electric Drapes 


the versions illustrated above, they are opt | 
ing and closing drapes, in homes and offic 
with a quick flick of a switch. 

Like other linear motors, these have 


Crawling crusher 
clears land of trees 


Flood basins often are 
cleared bv cutting and 
burning trees. Here's a 
new idea—just push them 
into the soft muck. ‘This 
Crawler-Crusher,  assem- 
bled by Gregg, Gibson & 
Gregg, Leesburg, Fla., car 
knock down and then bury 
an acre of trees an hour, 
Filled with water ballast, i 
weighs 306 tons. 
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Magnetic field formed by coils produces eddy currents in aluminum, 


which set up an opposing magnetic field and push power capsule along 
armature. Iron bar helps concentrate fields for greatest power. Each 
set of windings sets up opposite magnetic poles for direction changes. 


CAPACITOR MOTOR 
WINDINGS 


A 
ALUMINUM-ROD 
ARMATURE 


3-CONTACT 
PICKUP TRACK 


Individual power capsules look like this. Each linear 
motor is rated at 500 watts and draws about four amps. 
Round projection at left is motor-start capacitor. For 
safety, pickup tracks are inside slot formed by top and 
bottom of rod. The aluminum bottom of rod (rod is up- 


side down in photo) serves as motor armature. 


moving stator that moves along a stationary 
armature. Otherwise, the 110-volt AC motors 
have no bearings, gears, or moving parts. 
Each motor, or "power capsule," contains 


Briton rules the waves 
in dry comfort 


The British lke their 

* comfort. even on the wa- 1 
ter. This neat little ma 
chine, complete with a 


protective dash, is being 
k demonstrated һу a bowler- 
hatted Englishman in the 
London dock area. It’s a 
Scooter Ski, made by a 
company in Long Eaton, 
Nottingham. It goes 25 


m.p.h., sells for $360. 


two separate windings for travel in either 
direction. The motorized drapery rods, 
christened "Electrac," are made by the 
Kirsch Company of Sturgis, Mich. 
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Here comes the third generation of | 
America’s Number Опе youth-appeal car, with 
a new and bigger standard V-8 س‎ 


Sneak 
preview 
of the 


1969 
MUSTANG - 


By JIM DUNNE / PS Detroit Editor DRAWINGS BY DAN TODD 
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Fine grille mesh shows early-type Riviera influence and 
is slightly pointed. Grille frame also surrounds new inner 
headlamps. Hood is completely free of scoops and recesses. 
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Highlights of the all-new sheet metal include more generously curved fender 
lines with stronger accent on wheel cutouts, new dummy air scoop in rear 
fender, new rear side windows, and spoiler across tail panel. 


| A Motor Co.'s brightest star, Mus- 

tang, will be dimmed by its arch-rival 
Chevrolet when Camaro outsells it this 
year. That is the prediction of E. M. 
"Pete" Estes, Chevrolets general man- 
ager. Camaro, he says, will top Mustang, 
the unchallenged leader in the small- 
sporty-car field for the past five years. 
“Well beat 'em in '68." 

But Ford is out to make Mr. Estes eat 
his words. Not only is Mustang selling 
at its accustomed first-place rate right 
now, but Ford has an all-new Mustang in 
the works for the 1969 model year. This 
new version of the all-time best-selling 
sporty car will combine all the features 
that gave Mustang its No. 1 position, 
with a fresh appearance that is bound to 
please. 

Although details of the 1969 Mustang 
will not be released until September, I 
have been able to glean most of the 
specs through unofficial channels, and, 
with a minimum of guesswork, I can re- 
port exactly what the car looks like and 
what its important new features will be. 

Briefly, here's what you will see in the 
1969 Mustang: 

€ A brand-new 351-cu.-in. V-8 engine. 

e New styling for all three models, 
featuring a continuation of the short-deck, 
long-hood shape that Mustang made so 
popular. 

e Strong emphasis on styling the 2- 


plus-2 fastback, making it one of the best- 
looking cars on the road. 

e Completely new interiors. 

€ A surprising number of innovations. 

A close look at the new 351 V-8 reveals 
that it is based on the six-year-old 289- 
cu.-in. Ford design, bigger in outside di- 
mensions as well as displacement and 
horsepower. The latest developments in 
Ford’s emission-control research are used 
to simplify the engine. The block itself is 
larger than the 289, and it is built with 
modern thin-wall casting techniques for 
light weight. 

The block casting has no skirt below 
the crankshaft centerline, depending on 
the wide use of fillets and webbing for 
rigidity and strength. Quench areas in 
the combustion chamber are not used, as 
part of the attempt to make this engine 
as emission-free as possible. Prototype 
engines do not use an air pump of the 
type needed to reduce exhaust emissions 
by the afterburning principle, and the 
production engines are expected to be 
similarly barren. 

Emission control will depend on fine 
carburetor calibration and reset distribu- 
tor, plus a heated air-intake system of the 
type now used on Ford Motor Co.'s new 
429- and 460-cu.-in. engines. 

'The size of the engine shows that Ford 
is keeping a close eye on the Camaro— 

Continued 
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New Mustang 351-cu.-in. V-8 is based on Ford’s pushrod-OH 


proof that Mr. Estes’ comments about 
passing Mustang are heard loud and clear 
in Dearborn. Camaro has a 350-cu.-in., 
V-8 that is an ideal medium power plant 
for the small sportsters, filling a spot 
where Ford has no entry. Ford dropped 
its old 352-cu.-in. V-8 last year, and was 
left with a wide gap between the new 
302 and the 390 V-8s. The 351 fills that 
gap perfectly, and goes Camaro one cubic 
inch better. 

Horsepower of this husky V-8 will be 
right at the 300 level (vs. Camaro’s 295). 

All 351 engines will be built in Ford’s 
Windsor, Ontario, engine plant, just across 
the border from Detroit. From there they 
will be shipped to assembly plants in the 
U.S. and be used as options in Cougars, 
Fords, Torinos, Montegos, and Falcons, as 
well as Mustangs. 

If you like the styling of past Mus- 
tangs, the new models promise to keep 
you happy. A fastback, a two-door hard- 
top, and a convertible are again the body 
offerings. Overall, the 1969 Mustang 
looks only slightly changed from present 
models, though all sheet metal is new. 

Exterior styling is dominated by the 
same long-hood, short-deck proportions of 
present Mustangs. But starting from the 
grille, you will see four headlights instead 
of two, with the extra two added to the 
grille opening. The grille itself is of black 
plastic. An extra air-intake opening is 
located directly below the  blade-like 
bumper to aid engine cooling. 

The front end has a more rounded 
appearance—like a ship's gently curving 
prow. Hood-mounted turn-signal indi- 
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cators have been discontinued. Wheel 
openings and side sculpturing of the sheet | 
metal is only slightly changed from this 
year's; the most obvious difference is the 
elimination of the simulated air scoop in 
the rear fender of the hardtop and the 
convertible. 

Our drawings show the '69 Mustang 
without its familiar horsey emblem in the 
middle of the grille. The basic grille 
comes without it, and seems not to have 
any provision for it. But chances are that 
Ford will stick the horse somewhere on 
the car. 

From the rear, also, Mustang will have 
a slightly more rounded, heavier appear- 
ance with a wider C pillar, recessed back- 
light, bigger trunk, and a larger roof that 
flows more smoothly into the top of the . 
fender. Six vertical tail lights—almost as 
much a Mustang trademark as the gallop- , 
ing horse—protrude from the sheet metal, 
not following the curved surface line of -s 
the sheet metal. All models will have a 
one-piece front-door window without a 
vent. They will not have recessed wind- 
shield wipers, or a bumper made of the 
new rubber compounds. 

The new fastback. So much for the over- 
all picture. Now for the real exciting 
news—the 2-plus-2 fastback. It is all new, 
and its styling change is more startling 
than the other two models. 

First thing you'll notice about the fast- 
back is the sharper, crisper line of the 
roof. It is a mini version of the sleek 
Galaxie hardtops. A unique back-seat 
window changes the roof appearance dra- * 
matically. The window pivots out like a | 
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New roof line blends neatly into tail panel, ; 
which carries over traditional two sets of three 
vertical tail lights, now with heavier frames. 
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vent window instead of rolling up and 
down. It replaces the gill-like exhaust 
vents of present Mustangs. In the rear 
fender, just beneath this window, is a 
simulated air scoop. Also exclusive on the 
fastback is a spoiler lip that sits on top of 
the rearmost point on the trunk and rear 
fenders. The spoiler is stamped into the 
sheet metal—not an added molding as 
with other cars. 

This fastback model is one of the keys 
to Mustang's success, and Camaro will be 
hard put to overtake Mustang without a 
comparable model. 

Ford is making other major changes 
inside the car to match the new exterior. 
Two huge padded hoods, more rounded 
than in present models, extend above the 
instruments on the driver's side and the 
glove compartment on the passenger side. 
Speedometer, tachometer, fuel, and al- 
ternator dials, designed with a business- 
like look instead of the heavy chrome 
treatment now used, are placed under the 
left-side hood in front of the driver. 


AND IMPROVED COMBUSTION 
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ROCKER ARMS MOUNTED 
ON BALL STUDS 


. HYDRAULIC VALVE LIFTERS 


VALVE GUIDES INTEGRAL 
WITH CYLINDER HEAD 
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. CHROME-PLATED TOP 
COMPRESSION RING 


222207 TWO-STAGE FULL-FLOW 
= OIL FILTER 


CHROME-FACE TRIPLE-SEAL 
OIL-CONTROL RING 


HEFTY I-BEAM FORGED-STEEL 
CONNECTING ROD 


ROTOR-TYPE OIL PUMP 


New cylinder block for 351 V-8 was designed by 
Ford. Its features derive from 289- and 302-cu.- 
in. production units, via the 1963 Indy engine. 


Bucket seats and a floor-shift manual 
transmission are still part of the basic 
Mustang package. Ford's squeeze-type 
door handles, recessed in impact-absorb- 
ing armrests, replace the paddle-type 
handles on present models. 

Some more details. Power-train design, 
suspension, brakes, and steering remain 
the same as this year's Mustangs with 
the exceptions noted above. Single-piston 
front disk brakes are standard with the 
power-brake option on V-8s. Rear brakes 
are the self-adjusting drum type. Shock 
absorbers are mounted in standard posi- 
tion, and the suspension consists of coil 
front springs and four-leaf rear springs. 

All this adds up to continued trouble 
for Chevrolet. Mr. Estes' slogan this year 
could well be that old baseball refrain: 
“Wait till next year." 

What will be new in the '69 Camaro? 
It may get Pontiac's rubber bumper, but 
the body shell will continue unchanged. 
Who's ahead? Mustang still leads, but 
it will be a tough race. 05] 
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A small hand lever, instead of a steer- 
ing wheel, swings the Coast Guard’s latest 
search-and-rescue cutter as easily as a 
dory. That is one of many ultramodern 
features, viewed here in photos, of the 
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wo 3,500-hp. diesels and two 18,000-hp. gas tur- 
bines tell their secrets to array of dials being 
scanned by engineering officer. Glass front lets 
him watch engine room from this soundproof, air- 
conditioned enclosure. A 360-hp. electric-motored 
bow propulsion unit aids in close maneuvering. 
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Across bridge of Dallas stretches this master console, pictured 
with helmsman in his position at its center. Closed-circuit TV 
(right foreground), shown trained on torpedo launchers, al- 
lows captain to monitor many areas of ship. Fifteen officers 
and men are stationed at console when Dallas (view at far 
right, opposite page) is under way in a crowded harbor; five, 
when she is routinely on course at sea. Commander's normal 
position is at extreme left of console (far background). 


TWIST OF WRIST STEER 
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Turning this lever steers Dallas. View 
is close-up of helmsman’s hand in 
photo at left. Response of rudder is 
verified by rudder-angle indicator. 
Course indicator gives steering instruc- 
tions during maneuvers. Gyrocompass 
repeater is backed up by magnetic 
compass (top left), “just in case.” 


378-foot Dallas, a vessel of 3,000 tons. 

Letters of her serial designation, HEC- 
716, stand for High-Endurance Cutter. 
Operated by 15 officers and 137 men, she 
has a cruising range of 12,000 miles on 
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Helicopter carried by Dallas lands on afterdeck pad. 
Captain on bridge can watch landing on closed- 
circuit TV. Shop adjacent to pad is equipped for 
copter repairs. Skyborne eyes enhance effectiveness 
of Dallas’ search-and-rescue missions, because the 
pilot is in constant radio touch with the bridge. 
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Speed and steering controls on 
port and starboard bridge wings 
duplicate those on master console. 
Moving speed-control handles, as 
shown, varies pitch of port and 
starboard props to give all speeds 
from full forward to full reverse. 
Engines stay at constant r.p.m. 


her diesels, and 2,500 miles on high-power 
gas turbines that boost her speed for 
mercy missions. 

Since Coast Guard cutters join the 
Navy in time of need, the Dallas is pre- 
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Skipper of Dallas, Capt. Jay Р. Dayton, sits at desk 
in corner of his living-room-and-stateroom suite. 
Companionway gives quick access to bridge, one 
deck above. Air conditioning extends to wardroom, 
officers' staterooms, crew's mess, and crew's quar- 
ters. All recreation areas have color TV. 


PS PHOTOS BY BILL MORRIS 


EW COAST GUARD SHIP 


pared for combat, too. Her armament 
includes one five-inch gun, three torpedo 
launchers, two “hedgehog” antisubmar- 
ine-missile projectors, and six .50-caliber 
machine guns.—Ernest A. Zadig. 


Combat Information Center (CIC) receives all radar, 
sonar, radio, and other information and determines 
the most effective action. The desired maneuver is 
transmitted to the helmsman's course indicator. 
Voice tubes maintain communication to captain's 
quarters and bridge if telephones fail. 
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Gannon (right) helps 
wheel a 2-22E Schweizer 
into towing position for 
his first solo hop. The 
engineless plane weighs 
450 pounds, has wings 
almost as wide as a bas- 
ketball court. While the 
aircraft isn't as graceful 
as some of the smaller 
and more delicate planes, 
it's sturdy and functional. 
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(left) climbs into the. cockpit 
solo hop after 18 hours of in- 


PS’s do-anything, go-anywhere reporter 
tells how he learned to fly a sailplane— 
and how you can learn, too 


By ROBERT GANNON PHOTOS BY BILL TETLOW 


D... the last month I've been learning to fly a sail- 
plane. 'This morning I soloed. The flight was similar 
to many I had made. But this time I was all alone. And 
scared stiff. 

Now that the solo is over, though, let me tell you: 
Soaring is great. All the poetic talk sailplane enthusiasts 
continually spout—about how the cares of the world 
dissipate, about feeling one with the plane, about the 
exhilaration and freedom and on-your-ownness—is all 
true. I know, because I, too, am now a sailplane nut. 

My field is the Wurtsboro Airport, some 70 miles 
northwest of New York City. The plane is a chunky 
two-seater 2-22E Schweizer, a 450-pound trainer with 
swooping 45-foot wings. 

Technically, it's a sailplane, which means it's so well 
designed aerodynamically it can soar on rising currents 
of air. A glider is any plane without an engine that 
simply coasts to earth. 

The big moment. This morning when I climbed into 
the cockpit and began buckling on my shoulder harness, 
I saw that my instructor, George Barone, 22—a veteran 
of some 2,000 sailplane flights—stayed outside. ““You’re 
on your own," he said with a malicious grin, ‘and I 
want you to show me a really good landing." 

This was a shock. I figured he'd warn me a flight or 
two beforehand. But I had put in 18 flights, and knew 
that it was about time. Students who hold licenses to 
pilot power planes usually solo a glider after maybe 
six flights. Those with no power training may take up 
to 30 flights or more before their instructor okays them. 
Tony Barone, George’s father and owner of the airport, 
gave me one hour in a power plane at the beginning of 
the course to illustrate what the controls are for. 

Now, very hollow-stomached, I went through the pre- 
flight routine—a workout of controls to insure that no 
control surface binds. George squatted down and hooked 
the ?,;-inch 2,900-pound nylon towrope from my plane's 
nose to the towplane 200 feet ahead. 

I suddenly realized I had to go to the bathroom. Too 
late; the towplane was pulling the rope taut, waiting 
for my “go” signal. 

I wiggled my rudder. The towplane roared and I 
found myself bouncing along, straining to keep the ship 

Continued 


As sailplane bounces down the 
runway for takeoff, the author 
fights to keep craft balanced. 


Towed to 3,000-foot altitude, sail- 
plane, with Gannon at controls, 
flies in slow circles above airport. 


On a taut towline, sailplane reaches 
altitude at which it will be cut 
loose from the powered towplane. 
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The cares of the world below dissipate as you experience thé 
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Instructor George Barone (right) checks Gannon 
out on preflight routines, prior to an instructional 
flight that preceded his first solo hop. 


balanced on her single wheel in the slight 
crosswind. Slowly, as we approached 50 
m.p.h., I eased the stick back. 'The craft 
rose a few inches, bounced twice, then 
stayed airborne, skimming along a yard 
above ground while the towplane gained 
speed. 

Then we were gaining altitude, turning 
in a great five-mile-wide spiral higher and 
higher, two planes in tandem. Our air- 
speed was 70; rate of climb, 500 feet a 
minute. 

On my own. At 3,000 feet I reached for- 
ward and yanked a red knob in the center 
of the instrument panel. With a thwop! 
the towrope sprung away like a silver cord. 
My craft lurched, the nose dropped, the 
airspeed eased to 40. 

The towplane pilot took his noise with 
him, and suddenly the relative quiet 
seemed eerie. I was alone in the sky. For 
the first time nobody was sitting behind 
me to talk to, nobody with duplicate con- 
trols to back me if I fouled up. 

I sighed mightily, then let out a shouted 
“Whoo-eee!” I grinned, and lustily sang 
a couple of measures of something or oth- 
er. It’s a funny thing, but you just don’t 
get the thrill, the real thrill of soaring— 
you never become lightheartedly alive 
with joy—until you’re actually up there 
alone. It makes no difference how many 
flights you’ve handled yourself; if an in- 
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structor comes along, the core excitement 
doesn’t. 

I put the plane into a slow, circling bank 
to check for other sailplanes, or power 
planes, and especially for the airport. 

My instruments showed an airspeed of 
38 (air pressure from a tube on the plane’s 
nose actuates the dial indicator), and 
a high descent—nearly 250 feet a minute. 
Too high. At this rate the flight would 
last only another 10 minutes, and Га have 
glided a total distance of only 10 miles 
or so. 


6 


(The glide ratio is 18:1—18 feet _ 


forward for each foot down.) If the flight * 


were to last, I’d have to find lift. 

I headed for an area under a billowy 
cloud, about a mile away, hoping for an 
upcurrent. Otherwise, Га hunt around 
until I dropped to 800 feet. 
have to land. 

Going up. But as I reached a spot a 
little upwind of the cloud, I felt my right 
wing jiggle upward. Instantly I swung to 
the right, felt a surge, and glanced at 
another instrument, the Pfeizer variome- 
ter. This is a gadget consisting of two tiny 
balls, each in its own two-inch-high tube. 
The red pellet (under which was printed 
“Down”) rested quietly. But the other, 
the green “Up,” danced high in its tube. 
I was rising. 

I banked sharply to stay in the updraft, 
sailed clean out of it (that awful red pellet 
came momentarily to life), then swung 
back and hung there, circling tightly while 
the green pellet jiggled. 

The variometer works from changing 
barometric pressure. Behind the panel, 
an air flask connects to the parallel tubes. 


Cockpit instruments (from left to right) show alti- 
tude, rate of climb and descent, turn-and-bank in- 
dication, and air speed. Pfeizer variometer at far 
right is a very sensitive rate-of-climb indicator. 


Then Га- 


exhilaration of gliding 


5 


During a climb, air leaks 
out the bottle and blows the 
lightweight green pellet up- 
ward. When. the plane 
sinks, air flows back into the 
bottle under the red ball, 
lifting it. 

My altimeter, having fi- 
nally reversed its downward 
turning, now wound from 
1,500 feet to 2,200, to 2,850, 
to 3,300. I was 300 feet high- 
er than when I cut loose. 

Then the air column pe- 
tered out; the cloud was 
breaking up. 

Danger signal. I held the stick back, 
trying to stretch my glide. And then I 
was aware of a danger signal: quietness, 
the wind stopping. The nose rose abrupt- 
ly; the plane buffeted, then pitched for- 
ward in a stall. 

As George had patiently taught me, I 
forced myself to let the plane fall forward 
to gain speed, then eased back on the stick 
and pulled out. 

But my extra altitude had disappeared. 
I was nearing the height at which I must 
make an approach. So, regretfully, I lev- 
eled off at 800 feet above the runway— 
perfect height for the first downwind leg 
of my landing pattern. 

Landing is my big hang-up. On my 18 
previous flights, only two landings were 
good enough for George to compliment 
me. Usually he hollered a lot. Now I was 
on my own, and if I flunked, this would 
be the place. 

Coming in. As I turned into my final 
approach, the airspeed indicator was 
creeping past 80—a little fast—so I pulled 
back on a lever that acts as an air brake 
by lifting two four-by-36-inch flaps, 
spoilers, into the smooth airstream atop 
the wings. The plane slowed to 60 and 
began dropping faster and the ground 
came up quicker and things got larger and 
suddenly I was almost on the ground and 
should touch down. I eased back on the 
stick. 

But I had been looking at the ground 
instead of the horizon and misjudged. The 
plane was still a foot or two off the grass 
runway. It stalled out and dropped like 
a rock. Fhwump! And in my chagrin I 


Gannon surveys huge wingspread of his Schweizer sailplane. The 
great span helps it to soar on rising air, extending flight time. 


forgot to release the spoiler lever—which 
also controls the wheel brake—with the 
result that the plane tipped forward to 
bumpily slide to a stop on its nose skid. 

But I was down safely. I had soloed 
without wrinkling the plane. (“Wrinkled 
planes cause wrinkled pilots,” George had 
once cautioned. ) 

Inside, despite my bad landing, I was 
grinning all over myself—a grin that today 
is shared by 7,000 certified glider pilots in 
the U.S., flying some 1,200 sailplanes. 

In the last decade, soaring has boomed 
—as reflected in membership in the Soar- 
ing Society of America: from less than 
1,000 to 7,000. The big reason: develop- 
ment of some 200 clubs. Sailplanes cost 
from about $4,000 for a ready-to-fly mod- 
el to $12,000 for a high-performance job. 

Fly-it-yourself kits. But 20 club members 
can get together and, for $125 each, buy 
a sailplane kit, and build it themselves. 
More than a third of all sailplanes now 
flying were built by clubs or individuals. 
Who are these people? The biggest per- 
centage, about a third, are airline pilots. 
Explained one: “Power flight isn’t fun 
anymore. The challenges are gone. It’s 
the difference between a motorboat and a 
sailboat; you just point the motorboat 
and go. In a sailplane, you’re competing 
all the time against the elements." 

Training starts with the receipt of a 
slim, maroon volume with “Glider Pilot’s 
Log Book” gilded on the cover. Today 
the lettering on mine is nearly worn off. 
The inside, though, tells an exciting story. 
Of the time, for instance, I nearly landed 


[Continued on page 204] 
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To train spacemen 
before they start, 
ingenious simulators 
duplicate a single 
task or key events 

of a whole mission 


By 
DR. WERNHER 
VON BRAUN 


Director of NASA's George C. 
Marshall Space Flight Center, 
Huntsville, Ala. 


raining with simulators, for astro- 
nauts and flight controllers, is the 
key to success in manned space flight. 

You can learn to drive a car or fly an 
airplane in relative safety just by doing 
it often enough—first with an instructor 
at your side, and then by yourself. 
But an astronaut must be able to handle 
his spacecraft expertly the first time he 
flies it. The same skill is required of a 
flight controller, on the ground, who is 
in charge of directing and supporting a 
manned space-flight mission never at- 
tempted before. 

When it comes to a mission as complex 
as an Apollo flight to the moon and back, 
including a soft lunar landing, obviously 
no single simulator could suffice. It would 
be impossible to design one capable of 
duplicating the whole sequence of events 
for the three members of the flight crew 
—and for the flight controller on duty at 
the Mission Control Center, together with 
a battery of console operators and all the 
personnel manning the tracking and com- 
munications stations of a global network. 
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How Astronauts Learn 
ace-Flying o 


Therefore flight and ground crews prac- | 
tice with a number of less-universal simu- ي‎ 
lating devices, each covering one or sev- | 
eral more-limited aspects of a mission. ‘ 

These training devices range over a 
whole gamut from rather simple part-task 
trainers to highly complex integrated- 
mission simulators. 

What part-task trainers do. An exam- 
ple of a part-task trainer is MSC-Hous- . 
tons Gemini-Agena Docking Simulator . 
(pictured on this article's third page). " 
Gemini astronauts used it to study and 4 
practice their final latch-on maneuver 
with a target Agena spacecraft, after pre- 
liminary rendezvous brought them to a 

| 


station-keeping position within a few 
hundred feet of the unmanned Agena. 
(This Gemini technique is by no means | 
something all in the past, it may be noted | 
here. Six- to eight-man spacecraft are ex- “ 
pected to become earth-to-orbit “ferries” 4 
serving our coming orbital space stations  ' 
—and they will perform docking maneu- 
vers like the ones pioneered with Gemini 
and Agena.) ( 
In actual flight the Agena’s control 
system would maintain a stable attitude 


Gemini Mission Simulator at Houston is example 
of an integrated trainer that reproduces most of 
a space flight. Computers activate instruments and 
controls in the capsule (left foreground). 


^ 


in space, but would not 
change Agena's unpowered 
orbital-flight path. The 
real-life Gemini spacecraft 
could be rotated by the as- 
tronauts with small joy- 
stick-controlled thrusters, in 
pitch and yaw. With a sec- 
ond control stick, it could 
- also be linearly accelerated 
in fore-and-aft, up-and- 
down, апа right-and-left 
directions. 

° Now, in the docking sim- 
ulator, there were no thrust- 
ers at all. The Gemini cap- 
sule was mounted on gim- 
bals so that it could be 
pitched up and down, and 
yawed right and left, by lit- 
tle electric servomotors that 
the joystick actuated. 


The linear motions, under =" ye > 
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the command of the other 
control stick in the Gemini, 
were actually performed by 
the Agena instead. For the 
flight crew in the Gemini, this made no 
difference. As the two sticks were oper- 
ated by the Command Pilot, both he and 
the right-seat pilot, looking through their 
respective windows, would see their own 
craft approaching the apparently motion- 
less Agena—until the nose of their Gemi- 
ni nudged into the docking cone for the 
final latch-up. 

Another example of a part-task simula- 
tor, the 1/6-G Lunar Surface Trainer, 
trains pressure-suited Apollo astronauts 
to walk and perform tasks on the moon’s 
surface. In essence the simulator consists 
of a gimbal suspension system equipped 
with a load-sensing strain gauge. The 
gauge actuates an electric motor that 
pulls on the suspension cable and cancels 
out five-sixths of the astronaut’s weight, 


One-sixth-g sim 


iae. 


regardless of his position. He is then as 
light as he would be on the moon, where 
gravity's pull is only one-sixth as much 
as on earth. 

Integrated trainers. At the other end of 
the range of simulators are integrated 
systems like the complex Gemini Mission 
Simulator in Houston (illustrated on the 
opposite page). They simulate as much 
of a space flight as possible, with the 
limitation that they do not imitate ac- 
tual motions of the spacecraft. 

This severe restriction means that im- 
portant sensations felt by the crew, as in 
launch and reentry accelerations, are not 
simulated—and so must be studied as sep- 
arate problems on centrifuges. Neverthe- 
less, the integrated flight simulator ful- 
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ulator makes this subject, carrying out an experi- 
ment in an artificial lunar crater, as light as he would be on moon. 


5588 


Docking simulator enabled Gemini astronauts to 
practice latching their orbiting vehicle to target 
Agena spacecraft after rendezvous. Future earth-to- 
orbit ferry spacecraft will make similar maneuvers. 


fills many vital functions. Within a 
cabin duplicating that of the actual space- 
craft, a flight crew can: 

ө Become familiar with the appear- 
ance of all instrument displays under con- 
ditions encountered in an actual flight. 

e Become acquainted with out-of-the- 
window views. 'The crew will see the 
earth's rim or the moon through a visual- 
display system, driven by a computer, 
whose projectors cast TV-like displays on 
simulated windows of frosted glass. 

€ Learn to detect and correct the most 
likely system failures. 

ө Become familiar with the dynamic- 
response characteristics of their space- 
craft—indicated both by out-of-the-win- 
dow displays, and flight instruments— 
on either autopilot or manual control. 

ө Get a feel for overall timing. 

e Practice tasks peculiar to a specific 
mission. 

All instrument displays, switches, and 
controls are active—although computers 
determine what they show and do. 

From an elaborate console, instructors 
can throw synthetic "troubles" into the 
operation of the simulated spacecraft sys- 
tems. An objective of a typical training 
session is to observe how the flight crew 
deals with these system “failures,” and 
with how much delay. 

Integrated  flight-mission simulators 
serve too as a vital part of a complete 
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mission’s dry run—including not only the 
flight crew, but also the vast ground or- 
ganization supporting them. 


Ground flight controllers, before taking— 


part in such a dress rehearsal, must have 
had a thorough piecemeal-training- pro- 
gram to become familiar with: 
. € All spacecraft systems and subsys- 
tems, and their functions. If trouble 
strikes in the far-away spacecraft, ground 
flight controllers must be able to analyze 
the problem quickly. 

ө Spacecraft procedures. They must 
know where switches are, and what can be 


concluded from certain cues— instrument * 


readings, sights seen through windows. 


e Their own Mission Control Center 


and all the remote sites supporting it. 
In many phases of an actual space 


flight, neither the flight crew nor the. 


ground crew have all the information or 
control necessary to carry out a success- 
ful mission. An interchange of informa- 
tion between the spacecraft and the 
ground is required, possibly with critical 
time allowances. Here lies the main sig- 
nificance of completely integrated flight- 
mission simulators. The integrated mis- 
sion test, making full use of voice-radio 
interchanges between flight crew and 


ground flight controller, provides an ex- , 


tremely realistic simulation of the condi- 
tions during an actual flight. 

'The final dress rehearsal of a manned 
space flight, the Flight Mission Readiness 
Test, is conducted with the flight crew 
and the Flight Director at widely sepa- 
rated locations. 

For many reasons the flight crew must 
move to the Florida launch site several 
weeks before their flight. A duplicate 
Flight Crew Trainer—the spacecraft por- 
tion of the integrated flight-mission sim- 
ulator—is therefore set up at the Kennedy 
Space Center in Florida. The Flight Di- 


rector and his ground controllers contin- : 


ue their functions at the Mission Control 
Center in Houston, Tex. Like an orches- 
tra performing its last dress rehearsal 
the day before the Grand Opening, all the 
players in the intricate symphony of space 
flight are thus being sharpened until the 
countdown clock reads zero. 


Astronauts' training has other sides. It | 


would be wrong to conclude that the train- 
ing of astronauts aims solely at cockpit 
[Continued on page 230 
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"I'd like 
to see them 
make...” 


DRAWINGS BY DANA RASMUSSEN 


A slide-out floor at the rear of 
wagons to make luggage or 
cargo removal easier. There’d 
be more space for it if the 
spare could be fitted under- 
neath the floor.-W. A. Mag- 
liane, Danville, Pa. 


Left-handed bits for reversible drills. They’d 
drill out broken studs instead of backing out 
as a regular bit does when it's reversed.— 
T. E. Forster, Hammonton, N J. 


Portable radios that receive television sound. 
Then, when too busy to watch TV, you 
could at least hear a televised program.— 
A. D. Johnson, Seneca Falls, N.Y. 


Everyone kas his own pet idea of a gadget that he would 
like to see in general use. What's yours? We will pay $5 
for each one published. Please use Government postcards 


F 
Collapsible doghouses to shelter your pet 
when you're on long car trips. camping, or 
visiting. Carried flat, they would be inflated 
for use.—M. Davis, Aumisville, Ore. 


Medicine cabinets that light up as the door is 
opened. You wouldn’t waken others with the 
overhead light when hunting an aspirin at 
night.—J. A. Marino, N. Providence, R.I. 


only. Send toILTS Editor, Popular Science, 355 Lexington 
Ace., NYC 10017. Write your name and address clearly. 
Contributions cannot be acknowledged or returned. 
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We believe the Norbye/Dunne Report is the best car- 
testing formula achieved by Popular Science in 20 years. 
It is far more than a seat-of-the-pants impression. Test 
conditions are rigidly controlled, and test results are 
recorded with the most modern instruments: a Track- 
test ''fifth wheel” (speed), a Tapley meter (deceleration 
rate), a Mintex pressometer (pedal pressure). Every car 
is put through a unique standardized handling test. 
Finally, the results are impartially analyzed by an out- 
standing two-man team, and reported to you. 


—Ernest V. Heyn, Editor-in-Chief 


The In-Between Sporty Ünes: 


CUTLASS REBEL 


Look what you get: performance, 
handy size, civilized ride, 
sporty looks, reasonable cost 


By JAN P. NORBYE /PS Automotive Editor 
and JIM DUNNE/PS Detroit Editor 


This is the type of car that makes auto- 
industry executives talk about nine-mil- 
lion-car years. More and more people 
are buying the stylish new intermediates, 
many with bigger, optional V-8s and 
other performance options. We picked 
representative and competitively priced 
medium-line models from GM, Ford, 
AMC, and Chrysler Corp. and put them 
through our standardized test program. 

These cars rank between the standard- 
V-8 Charger, F-85, Montego, and Rebel, 
and the real hairy beasts, such as the 
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More class for a little more money 


CYCLONE 


Hemi-Charger (or even the 440), the 
Olds 4-4-2, or the 427-cu.-in. Cyclone GT. 
In keeping with their sporty character, 
we requested four-on-the-floor transmis- 
sions. But in view of the deluxe equip- 
ment on these models, we stayed with 
stock suspensions, plus power steering 
and power disk brakes. 

Which one would you pick? The hot- 
test performer, the most luxuriously 
equipped, the most quiet-running, or the 
one with that million-dollar look? We'll 
give you our choice. And we'll tell you: 

e Why the Cyclone outdragged the 
Charger. 

ө Which car had the most tractable 
power train. 

@ On which cars the brakes overheated. 

@ Why the Cutlass doesn’t handle like 
a 4-4-2. 

ө Which car had the most attractive 
and spacious interior. 


м ы 


p Ea 


* Weston electric speedometer (top) is wired to the 
fifth wheel and gives true speed. Pressometer (far 


3 
BRAKES This test shows a car's abil- 
ity to stop quickly, in a straight line, after 
" repeated use of the brakes (as in stop- 


and-go highway traffic). Ten stops from 
" 60 m.p.h. at one-minute intervals with 
half-g (16 feet per second per second) 
deceleration are followed by a final stop 
for maximum deceleration (minimum 
braking distance) from 60 m.p.h. in a 
12-foot lane without wheel locking. 


i 
" Results Distance Pedal Pressure 
Charger 157 ft., 7 in. 200 4 Ib. 
Cutlass S 172 ft., 4 in. 70 Ib. 
Cyclone GT 156#., 5 in. 155 Ib. 
Rebel SST 169 ft, 7 in. 80 Ib. 


— — o 2 


' Pedal pressure stayed at 80 pounds 
for half the distance in the Charger, then 
went up and off the scale. The Olds and 
the Rambler had trouble with rear-wheel 


False start: Cyclone GT easily spins right rear 
on takeoff—it needs a limited-slip differential. 
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right) has sender unit оп brake pedal. The Таріеу 
meter is mounted on the transmission hump. 


locking, making it necessary to release 
the brakes momentarily several times in 
rapid succession. This stretched the stop- 
ping distance for both those cars. 

The Cyclone resisted overheating bet- 
ter than both the Galaxie [PS Jan.] and 
the Mustang [PS Feb.]. It cannot be 
called outright failure when a car stops 
in a straight line in less distance than 
its competitors, no matter what the pedal 

Continued 


seven 
inches. Stability: perfect. Pedal pressure: excessive. 
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Brake test: Charger stopped in 157 feet, 


pressure, but it’s clear from those pedal- 
pressure figures that both Dodge and 
FoMoCo have overheating problems with 
their disk brakes. We think the maxi- 
mum accepiable pedal pressure with 
power assist is 100 pounds. 


ACCELERATION The 0-60-m.p.h. test 
is intended to show a car's ability to 
reach cruising speed from standstill. 
The 0-80-m.p.h. test shows its high- 
speed power reserve. The 25-70-m.p.h. 
test simulates a highway merging situa- 
tion or passing on a two-lane road. 


Results 0-60 | 0-50 25-70 
Charger 7.9 sec. 13.2 sec. 7.5 sec. 
Cutlass S 8.2 13.9 8.4 
Cyclone GT 7.6 13 8 

Rebel SST 9.3 — 15.9 9.4 


The Cyclone beat the Charger in the 
0-60 test because it could hold first gear 
longer, but the Charger won the 25-70 
test because its second gear kept the en- 
gine closer to peak torque at 25 m.p.h. 
without necessitating an upshift to third 
below 70. Downshift to first is unnat- 
ural at 25 m.p.h. and therefore not al- 
lowed in our test program. 

The Cutlass was also good for 70 in 
second, but the Rebel ran out of revs at 
about 60, had to finish in third gear. 


LANE CHANGE This test shows a 
car's ability to make an emergency 
maneuver at cruising speed. The right 
lane is blocked at a given point. The 
left lane is blocked 120 feet beyond. 
Each car makes the two lane changes in 
succession, and the test is repeated un- 
til safe maximum speed is established. 


Lane change: Rebel SST has strong understeer but 
little body roll during PS crash-evasion test. 
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Results: Charger, 68 m.p.h.; Cutlass S, 67 m.p.h.; 
Cyclone GT, 65 m.p.h.; Rebel SST, 65 m.p.h. 

The Charger was the fastest but not 
the most predictable car in this test. It 
needed countersteering in varying places 
on different runs. The Cutlass suffered 
from slow steering and delayed response, 
and for a while it would not give a clean 
run above 55 m.p.h. By very quick and 
exaggerated steering-wheel movements, 
aided by throttle-steering to swing the 
tail in the right direction, it finally made 
several clean runs at 67 m.p.h. Its soft 
springs and small shock absorbers keep 
it from handling like a 4-4-2. The Cy- 
clone GT began to drift as speeds went 
up and could not handle steering rever- 
sals except by slowing down. There were 
no tricks about the Rebel SST—it under- 
steered all the way, and the plowing 
just got worse the faster it went. 


MANEUVERING This test shows a 
car's ability to negotiate narrow, wind- 
ing roads or heavy city traffic with sharp 
corners, stopped buses, and double. 
parked trucks. The car is driven as fast 
as possible on a snake course through 
pylons spaced at 48 feet. 


Results: Charger, 27 m.p.h.; Cutlass S, 26 m.p.h.; 
Cyclone GT, 24 m.p.h.; Rebel SST, 27 m.p.h. 

The Cyclone was the slowest, kept 
down by a combination of plowing and 
wheelspin (lifting inside rear wheel). 
The Rebel just went wider and wider 
until it could not make the turns at all, 
but it equaled the Charger's speed. 'The 
Dodge was limited only by pump catch— 
failure in the power-steering pump to 
keep up with steering-wheel movement. 
The Olds had no pump catch but was 
licked by slow steering and plowing. 
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Cutlass S rolls and understeers in lane-change test, 
with irritating delay in response to steering wheel. 


ak 
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Maneuvering: Cutlass S got all out of shape when 


pressed beyond its ability—failed run at 26 m.p.h. 


FUEL ECONOMY 


Our average-fuel-consumption figures 
include a lot of fast track driving. You 
can do better. In normal highway driv- 
ing we got about 15 m.p.g. with the Cy- 
clone and almost 20 with the Rebel. 
Overall: Charger, 7.9 m.p.g.; Cutlass S, 
10.2 m.p.g.; Cyclone GT, 8 m.p.g.; Rebel 
SST, 11.4 m.p.g. 


COMFORT, CONVENIENCE, AND FINISH 


Except for the Rebel SST, you'll find 
that this group of cars sacrifices roomi- 
ness for style. Still, front seating room 
is excellent. Only the back-seat passen- 
gers, and owners who want to carry bulky 
loads in the trunk, will be disappointed 
with the dimensions. 


BEST FEATURES 

Charger's strikingly new appearance is 
its outstanding good feature. It’s full of 
smart styling details, such as hideaway 
headlights, amber turn-signal indicators 
recessed in hood depressions, a spoiler at 
the rear end of the body, and a buttress- 
type back window. 

In the driver’s seat, you’re face to face 
with large speedometer and tachometer 


Charger proved to be well balanced, but the rear 
end broke loose at varying points in the grid. 


Cyclone GT proved to be steady and fully manage- 
able up to 27 m.p.h. in same traffic-weaving test. 


dials, a businesslike row of four gauges, 
and a set of convenient rocker-action 
switches. 

There are some lovely luxury touches: 

A friendly little light illuminates the 
ignition keyhole when the door is opened 
and shuts off about a minute later. 

Each door has those good old-fashioned 
stretch pockets. 

Lockable center console between front 
seats is unusually roomy (it will hold an 
accessory-packed camera). 

Cyclone's best feature is its rich inte- 
rior finish. With simulated wood-grain 
paneling, heavily padded steering wheel, 
padded windshield posts, one-piece door 
windows, rich, bright trim around the in- 
struments, and thickly cushioned bucket 
seats, the Cyclone GT interior is a level 
above its rivals. Mercury spent a lot of 
money inside this car, and it shows. 
You'll also like the seat-back locks, 
placed high up where you can reach 
them with ease. 

Cutlass S has an exceptionally refined 
ride for a car of its size. This Olds big- 
car ride and the high general driving 
comfort go together as its top feature. 
The Cutlass rides the bumps without 
fuss, rattles, or road shock, and is a 
quieter car at all speeds than the other 
three. It has a smoother drive train. 
Clutch, gearbox, and engine work togeth- 
er without jerkiness, in the city as well 
as on the track. Clever body details: 

Vent windows are cranked open and 
shut, saving your fingers from painful 
knocks. 

Shift lever is in an easy-to-reach po- 
sition, which takes a lot of the work 
out of shifting. 

Continued 
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Charger's loading height is over 35 inches, against 
Cutlass' 22.9 inches and Rebel's 25.2 inches. 


While trunk space is not generous, the 
trunk is far roomier than it appears when 
the lid is down. 

Rebel SST tells you it's a solid, built- 
to-last automobile. You sit in it and 
note the lack of frills and decor notions. 
You ride in it and enjoy the firmer sus- 
pension. On a bad road, you remark on 
its tight and taut unit-construction body. 
Rebel also scores on: 

Seating comfort. All seats have inner 
coil springs; front seat backs recline. 
Rear seating room is as good as in some 
sedans. No other car in its class can ap- 
proach the same standard of seating. 

Trunk space. It holds 18.2 cubic feet, 
against the Charger's 16.2, Cyclone's 17, 
and Cutlass's 17.5. 

Identification of small controls. All 
knobs have labels that light up for easy 
viewing at night. 


WORST FEATURES 


Charger's biggest drawback is the seat 
belts—if you agree that the worst feature 


ia 


Dodge Charger has new expandable door pockets— 
reviving a worthwhile feature of the '33 Chrysler. 
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Cyclone shelf is 
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Cyclone GT trunk holds 17 cu. ft. of useful space, | 
but the liftover height is a full 34 inches. 


is the one that causes the most irritation. ,. 
Front belts are unusable for the better 
part of your driving time. They slip 
down between the seats and the console, 
get jammed there, and cannot be freed 7” 
while you're seated in the car. Other 
drawbacks: 

Glove-box lid is hinged at the top. You 
can't see inside because the lid swings 
up and blocks your vision. 

Gas filler cap leaks on high-speed turns. 
We ruined the paint around that big 
chrome filler cap on the fender. 

Seat-back locks are set at the bottom. 
They are difficult to find even when 
you're in the back seat, and they can't * 
be reached by the driver unless he crawls 
all over the console. 

Vent windows are hard to operate and 
they leak air. 

Filler neck steals trunk room. And 
loading height seems excessive. 

Ashtray position threatens interference . 
with shift lever when in third gear. 

Cyclone's main drive-train parts make 


useless for storage. As playground 
for a small boy, it's usable only at standstill. 


interlor design of the бурсун is the most expen- 
sive-looking and most pleasing in this group of cars. 


up its worst feature. The various units 
К rarely work in concert, and the car is 
jerky. Engine response is unsure with 
any throttle position except flat out. 
~The clutch judders. The gearbox is 
balky, and shifts often must be forced. 
+ Other flaws: 
Trunk liftover is nearly a yard high 


Backrest release knob on the Cyclone GT seat is well 


placed and can be operated from the front seat. 


(34 inches). The worst part of loading 
is lowering things gently onto the floor 

of the trunk. 
Back window catches all the dirt pos- 
sible because of its near-horizontal design. 
Enormous shelf behind back seat is 
useless for storage, because maps, toys, 
[Continued on page 228] 


DIMENSIONS (inches) DODGE MERCURY OLDSMOBILE RAMBLER 
Charger Cyclone GT Cutlass S Rebel SST 

Al Ground clearance ........ ЭЭ wa азама ШЫ ats eu апо NER 7 7. a i 6.8 

A2 Front leg room (max.)..... ELA ques zu кз APA xD ng su xd uiqusnu xu 42.6 

A3 Front head room ..... Lae: URL ES GAY Sa “т Ж Bea, Bee e Pe Bl. is tid, бл а 38.7 

A4 Rear head room .......... cro? OMM CRM Mn SED Lures rane MEL a o 36.5 

E AS Rear Тер room GIN eue MERE .......».2-4„ MER acm 2...2... ИЕ Loc doa наги 35.5 
A6 Wheelbase .............. IIT а wie nexa à zt Mt LEZ ë auwesxassostmu: xn. а 114 
A7 Overall height ........... Bad uos ваталар t OG. s: oy Xd GXW* DAD p 53.5 

k Bl Overall width ............ TOI o£ MEX з = Bx GaSe IBD оа ды E з 77.2 
B2 Overall length ........... ED S ue oor DS RUM E us mis macs una i RES ж эси spun! xu э 197 
B3 Front HER «us us eo cea 59.5 uum c accedere  -. MENUNE SIN E cz Moon 58.6 
B4 Rear track ............. Io s ey aRU n DE D. ua ESSE D ^ qaeaGucwacWck ә 58.5 
B5 Front hip room .......... GUAE «uc EPOSA э BERE cu хз avian BUE E a sts ёш 3 60.3 
B6 Rear hip room ........... ӨШ uus EAE i ЗӨ: uu oocxaua e xu uus DEAE oruca Es usi 59.5 
SPECIFICATIONS 
Engine type ....... азаа Ae ыле эз» a. NORRIS OHV MIB .......... V-8 

к Bore & stroke ............... 4.25 x 338 D uus 05 x A.B. „ааа ss 4.057 x 3.385 кни мө cg ya 
Displacement ............. eee Gü: Wh oos ыз кч: 390 CUÍ uso 350 cu. їп. ........343 си. in. 
Compression ratio ........... Uki SG EES WA ШӘ ЖИ ЖУСТ Cl. us i 10.2:1 - 

k Carburetion ................ Single 4-bbl. ....... Single 4-bbl. ...... Single 4- bbl. _. Single 4-bbl. 
Power @ r.p.M. ............. 335 @ 5,200....... 325 @ 4800 ..... .— 310 © 4,800 .......280 @ 4,800 
Torque (QU Fam. oux ка us 425 @ 3,400 ....... 427 @ 3,200.......390 @ 3,200 ....... 365 @ 3,000 
Transmission ............... 4-speed, ا‎ ......4-speed, floor ......4-speed floor ...... 4-speed floor 
Аме ratio сека ee ce BB 3.23:1 eo £3 x т о eeuu FX x dual 55S xus 3.15:1 
Tires (Goodyear) ............. Speedway аа а Speedway ......... Speedway ......... Speedway 
THB EIE. Lo uua ooa eswo жа € юз FIOIS eere emi АЗАЙ. Seamer eo Е70-14............Ё70-14 
Staring ratio (overall) ....... REBEL узса жашаса xa > SEBEL auexcuxsex шы RUSE: ceussexccaex aes а re 6:1 

' Turns, lock to lock ........... d ou peus. wow VAR ә SEE cuzucwusseuseura ma Б за eo we cA SER 
Turning diameter ............ AST ll 43.4 4145 3E: coris S KI PH оета s 37.5 ft. 
ПРИНИ з E жон аз Disk/drum E. Disk/drum ........ Disk/drum ........ Disk/drum 

. Brakes, swept area .......... 387.8 SQ. IM. ....... 324.8 sq. in. ....... 34 sq. in. .371 W in 
Curb weight р BSE iua ERG À RAIS IE uua vs cy wis 3352 IB. «m n 3,463 1Ь........... 3,294 |b 
Basic Price: 2: сега x уз $3,067 аша te es SOR узсын dx Be 98P uuum xs cx. $2,84 
Price as tested .............. S3 B00 us as os rss SOLO iu EP ES 53.994 usa ds ры | $3,511 
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Wagon deck hides valuables. Concealing vaca- 
tion gear inside this station-wagon compart- 
ment would make it less tempting to thieves. 
The hinged, removable boards would be 
locked onto supporting rails. To reach the 
latches you'd have to drop the tailgate, so the 
compartment could not be opened by a key- 
less intruder who entered the wagon through 
an unlocked door or a jimmied window. 
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| 4 
„ New ideas 
5 from the . 
Inventors, 


DRAWINGS BY WILLIAM CASTIMOR 


Cones store fluids offshore.' 
Compartmented, bottomless 
cones fastened to the oceaif 
floor, says a recent patent. 
could store lighter-than-wate™ 
fluids economically, freeing 
coast land for other uses. Oil 
or gasoline pumped into the 
chambers would displace wa- 
ter to float on top. The tanks 
would be handy to ships for 
loading and unloading. They. 
would be protected froni 
weather and would limit fire 
and explosion hazards. 


Trailer folds into boat. Fold-up wheels like 
these—combined with a hitch at the bow of 
a boat—would form a self-contained trailer 
that would be useful for launching and 
beaching as well as over-the-road hauling- 
Once the boat was afloat, the wheels could 
be pivoted to rest on the deck; for hauling‘ 
they'd lock underneath with the hull rest- 
ing on chine supports on the side struts. 


~ Belt hook holds paint can. This formed-wire 


hip hook would let you carry a paint can 


^ on the job without cluttering your hands. 


Snugged against your body, a curved, hori- 


< zontal piece would steady the bucket. keep 


it from tipping when you bend or climb a 
ladder. The hook could also carry tools or 
equipment such as a nail bag or соп] of wire. 


Driver sets fence posts. You wouldn’t need 
special equipment to drive posts like these 
for a fence, dock, or other structure. Each 
hollow post would be tipped with a threaded 
ground breaker. Turning a longer, coarse- 
threaded core rod would anchor the post. 
You'd then saw the cylindrical core flush 
and slip on an ornamental protective cap. 


5020 to A. M. Smith, Chicago; 


Iced tracks smooth rocket-train ride. At rest 
or low speed, this train would be supported 
by a wheeled undercarriage. At high speeds, 
blocks of ice would be iacked down, progres- 


sively as they melted, to provide sliding rather 
than rolling contact. The ice would reduce 


friction and smooth the ride. Rocket power 
would eliminate the need for wheel traction. 


The following patents have been issued on these inven- 
tions: Offshore tanks—No. 3,339,512 to Gilbert Siegel, 
Garden Grove, Calif.; Wagon compartment—No. 3,291,- 
On-board trailer—No. 


3,295,864 to Н. W. Norrby, Lynnwood, Wash.: Belt 
hook—No. 3,285,482 to J. D. Bedsaul Sr., Oldsmar, 
Fla.; Fence post—No. 3,293,809 to Gordon Daline, 


Minneapolis; Iee-block train slide—No. 3,343,495 to 
D. В. Petrik, Pretoria, Transvaal, South Africa. 

Copies of patents may be ordered, Ьу number, from 
the Commissioner of Patents, Washington, D.C. 20231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (bv name and patent 
number) in care of the Commissioner of Patents. 
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By JAMES W. WRIGHT /PS West Coast Editor 


he most significant result of this year's 

Union/Pure Oil Performance Trials 
at Riverside International Raceway in 
California isn't readily apparent from 
the official results sheet. It does tell you 
which car in its class delivered the best 
economy, or had the best acceleration, or 
stopped in the shortest distance. All of 
which is meaningful if you have more 
than a passing interest in cars or if you 
happen to be a prospective new-car buyer. 
However, we think the most interesting 
result is the effect that exhaust-emission 
controls have had on vehicle performance. 
They've hurt it. 

This is the third year that all cars 
tested have had some form of exhaust 
control—either the air pump or some form 
of carburetor and ignition modification— 
and, as the results show, a definite pat- 
tern is emerging. It's not too good, as 
POPULAR SCIENCE records on this event 
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show. (We first started covering it in 
1963.) 

Let's start with economy. Back in 1963 
the average fuel economy of all the cars 
entered was 19.129 m.p.g. This dropped 
slightly to 18.886 m.p.g. in '64, then shot 
back up to 19.844 in '65. 

In 1966, the first year of emission con- 
trols, all cars averaged out to 18.664 
m.p.g. This year, the average took the 
biggest drop of all—down to 17.420 m.p.g. 

On an individual basis it looks even 
worse. For instance, the three overall 
economy winners in the precontrol era 
averaged 30.424 m.p.g. The highest figure 
was 34.551, logged by a Rambler Amer- 
ican in '64. From '66 through '68 the 
average dropped way down to 25.114 
m.p.g. The best figure for economy this 
year was 24.295 m.p.g., also logged in an 
American. It's also the lowest in five 
years for an overall economy winner. All 
cars had automatic transmissions. 

It's true that engine sizes and horse- 


=i 


power ratings have increased over the 
years, and naturally this means that over- 
all economy averages would drop. But we 
question that they would drop that much. 
By the same token, bigger engines and 
more horsepower should have produced 
quicker elapsed times for the 25-70-m.p.h. 
acceleration test. Did they? 

In 1963, a Pontiac Catalina with a 421- 
cubic-inch engine took the honors with 
a time of 4.879 seconds. A 426 Dodge 
took 5.290 seconds in '64, and in '65 a 
425 Olds Jetstar took 6.545 seconds for 
the test. A Chevelle SS 396 took 6.545 
seconds in '66. In 1967, a Fairlane GT 


Chevelle SS 396 is tops 
in economy in Sport 
Intermediate Class with 
16.689 m.p.g. for its hus- 
ky 325-hp. engine. Ahead 
of front bumper is fuel 
tank calibrated for con- 
sumption. Cars were also 
tested for acceleration. 
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390 did it in 5.585 seconds, while this 
year a Plymouth GT X440 took 5.875 
seconds as best, regardless of class. 

An even closer comparison would be 
the 1963 Pontiac Catalina with a 389 
cubic-inch, 313-hp. engine against the 
1968 Bonneville with a 400-cubic-inch, 
340-hp. engine. The '63 was lightning fast 
at 6.2 seconds compared with the 11.865 
seconds it took the '68. And there just 
isn’t that much difference in car weight 
between the two models. 

In questioning a number of tune-up 
men, we got the impression that the ’66 - 
"68 cars are harder to keep in tune than 

Continued 
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Measuring tape gives precise figure for braking 
distance from paint mark laid down by bumper gun 
at 65 m.p.h.—see smoky stop on opening page. 


the earlier precontrol models ever were. 

Such is the price we're paying for 
cleaner air. Nothing wrong with that— 
as long as it works. But does it? 'The 
days keep getting smoggier and smoggier 
and all those tears we're experiencing 
aren't for lost economy and increased 
operating costs. 

The braking situation. Luckily, the smog 
gadgets haven't had an equally adverse 
effect on the cars’ ability to stop. Then 
we'd really be in trouble. In looking over 
the results of this year's braking tests we 
haven't found anything that makes us 
any happier than we have been in previ- 
ous years. On an individual basis, some 
cars stopped quicker than they had in 
previous years while others took longer. 
All the cars had drum brakes except the 
Ford Motor products in classes I, II, III, 
IV, V, and VIII. 

Several changes in the rules this year 
should have made a bigger difference in 
the stopping distances, but as it turned 
out they really didn't. At least not in the 
overall results. 

One change was to increase the time 
it takes to warm up the brakes. Class I 
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through V and VIII cars had to do eight 
medium-hard stops from 70 m.p.h. in 7.4 
minutes. Previously the stops had to be 
made in 5.46 minutes. Class VI cars did 
12 stops from 65 m.p.h. in 8.0 minutes, 
while Class VII made the same number in 
11.5 minutes. The previous time limit for 
Class VI and VII cars was 6.02 and 10.3 
minutes respectively. This change gives 
the brakes more time to cool down be- 
tween stops. Even so, we noticed quite a 
few instances of fade to the point where 
one or more of the brakes wouldn't 
function. This resulted in long stops ac- 
companied by swerving and frantic cor- 
rections by the drivers. 

'The 70 cars entered didn't knock down 
nearly so many pylons this year, but this 
was due more to a change widening the 
braking lane from 11 to 12 feet than it 
was to any improvement in braking or 
any increased skill on the part of the 
drivers. The lane was widened because 
a survey disclosed that the average high- 
way lane is now 12 feet wide. 

By comparison, this year only four cars 
got into the pylons, knocking down 38 
of them. Last year 19 cars knocked down 
544 and in 1966 eight cars accounted for 
118 pylons. 

There were two cases of brake failure 


this year. An American Rogue broke a | 


front-wheel cylinder. With only the rear 
wheels braking, it took the Rogue a mon- 
umental 419.8 feet to stop. It wasn’t 
announced what failed on the other car, a 
Ford Torino GT, but it took 223.4 feet 
to stop, knocking over 21 pylons. 


[Continued on page 224] 


Computer tuning was used this year, for first time. 
NASCAR tore cars down to ensure they met spec- 
ifications, then supervised the 1,500-mile break-in. 
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ACCEL- | | 
ECONOMY ERATION BRAKING 


CUBIC INCHES 
HORSEPOWER 
AXLE RATIO (:1) 
WHEELBASE 
MILES PER 
GALLON 
STOPPING 
DISTANCE (ft.) 
TOTAL POINTS 


M 
e 


ss Chrysler New Yorker | 10 0 
Oldsmobile 98 9 7 |24 
Buick Riviera 5 8 | 23 
| Buick Electra 225 8 9 |22 
t Thunderbird 4-dr. Landau 7 5 |21 
(E Oldsmobile Toronado 6 6 |19 
ss Motqury Park Lane 2.75 9 8 | 25 
Buriek Wildcat 3.07 8 9 |24 
Chrysler 300 2.76 | 6 5 |21 
Dodge Monaco 500 2.76 | 10 6 |21 
KE Oldsmobile Delta 88 2.73 5 | 10 |21 
INDER Pontiac Bonneville 2.73 7 7 |18 
| Pontiac Grand Prix 2.73 | 4 4 |17 
SS Mercury Monterey 9 7 |26 
Dodge Polara | | 10 в |24 
Oidsmobile Delmont | | 7 10 | 24 
Chrysler Newport 5 9 | 23 
JM Pontiac Catalina 2] 6 6 |20 
INDER Buick LaSabre 8 5 |18 
Ss Ford Custom 2.80 |: | 10 7 |26 
( | Ford Galaxie 500 2.80 | 119 9 8 |25 
| Chevrolet Impala 200 | 3.36 | 119 8 0 |24 
| Chevrolet Biscayne 200 | 3.36 | 119 6 9 |20 
JARD Plymouth Fury 1 230 | 2.76 | 119 5 4 |19 
INDER Ambassador 200 | 3.15 | 118 7 6 |17 
Plymouth Fury 3 230 | 2.76 | 119 4 5 | 16 
Ss Mercury Montego 5 2.80 | 9 8 9 |26 
Dodge Coronet 440 2.76 | 117 10 1 10 |21 
Ford Fairlane 500 302 ; 210 | 2.80 | 6 5 B |19 
Dodge Coronet 500 318 | 230 , 2.76 ! 8 6 2 116 
MEDIATE | Dodge Charger 318 | 230 | 2.76 7 7 1 |15 
INDER Plymouth Sports Satellite 318 | 230 | 2.76 4 10 | — [14 
Oldsmobile Cutlass 350 | 250 ! 2.73 | س‎ | 9 4 |13 
Plymouth Belvedere | 190 ¦ 2.76 | | 5 | — 6 |11 
: Buick Skylark Custom | 230 | 2.56 | 116 1 2. 7 |10.5 
Rebel 200 | 3.15 | d — 5 8 
1 Chevelle Malibu ! | 3.08 2 2. 3 | 7.5 
Pontiac Tempest LeMans 2.73 | — 4 — 4 
SS Chevelle 300 | 230 140 2.73 116 | 20.125 | 6 0 | 6.5) 22.5 
Ford Fairlane 200 115 | 2.79 115 21.872 | 10 2 0 |22 
Mercury Montego | 200 | 115 | 279 ¦ 116 21.759 9 | 3 9 |21 
| Pontiac Tempest | 250 | 175 | 2.73 | 116 18.585 | 3 8 6.5| 17.5 
IMEDIATE | Dodge Coronet 225 | 145 | 2.94 | 117 20.480 7 6 | 4 |17 
INDER Rebel 232 | 145 | 3.15 | 114 19.772 5 7 5 [17 
} Plymouth Belvedere 225 | 145 | 2.94 | 116 | 20.548 | 8 5 3 |16 
| Oldsmobile F-85 250 | 155 | 2.73 | 116 19.508 4 9 2 |15 
Buick Special Deluxe 250 | 155 | 2.93 | 116 18.403 2 4 8 | 14 
SS American Rogue 10 | 0 2 |22 
American 220 7 7 | 72 [21 
Chevy 11 Nova 3 8 10 |21 
Dodge Dart 8 6 6 | 20 
ACT Piymouth Valiant Signet 2 9 B |19 
INDER Corvair 500 9 4 | 5 |18 
Plymouth Valiant 100 4 2 9 |15 
М Ford Faicon 6 3 4 |13 
Ford Falcon Futura 5 5 3 13 
ЄС | Chevelle SS 396 10 4 0 | 24 
i Pontiac GTO 6 8 в | 22 
Oldsmabile 442 8 6 7 |21 
Mercury Cyclone GT 5 5 9 |19 
j Buick GS 400 9 3 6 | 18 
IMEDIATE | Plymouth GTX 3 0 5 118 
| Dodge R/T 4 9 4 |17 
| Ford Torino GT 7 7 3 [17 
SS | Ford Mustang 2 + 2 10 25 
Mercury Cougar 9 | 24 
Chevrolet Camaro 7 2j 
i Piymouth Barracuda 6 23 
Pontiac Firebird 5 20 
ACT 8 


Javelin 
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The amazing story 
behind the medical miracle 
of the year: 5 * 


Model courtesy of The Welch Scientific Co., NYC - 


Can a substitute be found 
for the most efficient pump? 


| 
* | 


i NU Actual-size model of a human heart 
р AORTA Beet (above) indicates how great a tas! 


the heart has in supplying the whole 


PULMONARY 
ARTERY 


PULMONARY 


VALVE | | ‘Py AORTIC 
=o ~ a“ dac. VALVE body with blood—and how difficult it 
INFLOW $7 E INFLOW is to produce an artificial pump to take 


its place. One of the most promising 
is the device (left) developed by ч 
diana University physicians Harris В. 
Shumacker Jr. and Winton Н. Burns 
for implanting in a human. The elec-| 


RIGHT- EFT. А ae 
iret he ا‎ trically powered pump, encased in a 
CHAMBER |i CHAMBER semirigid silicone-rubber bladder, is 


slightly larger than an adult heart. 
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Dr. Norman E. Shumway (second from 
left) headed Stanford University Medical 
Center operating team that performed 
world's fourth human-to-human heart 
transplant on Mike Kasperak. It was 
shumway's pioneering surgical technique, 
perfected in animals, that paved the way 
for Dr. Christiaan Barnard, who per. 
formed the first heart transplant. 


(TRANSPLANTS 


ead the accounts of the recent heart- 
transplant operations and you can’t 
help get the idea that we’ve fully arrived 
at the age of spare-parts surgery—no 
parts barred. 
` The amazing survival of Dr. Philip 
Blaiberg, longer than all other heart- 
transplant patients put together, is a 
dramatic case in point. 

Actually, what the highly publicized 
operations by Dr. Christiaan Barnard in 
Cape Town, Dr. Norman E. Shumway 
in Palo Alto, and Dr. Adrian Kantrowitz 
in Brooklyn have demonstrated—that a 
human heart can be transplanted and 
made to function—is no real surprise. 

What went on in animal experimenta- 
ion before a scalpel was ever laid to a 

uman chest to do a heart transplant 
convinced experts it could be done. 

When Dr. Barnard performed the first 
human-to-human heart transplant in 
Cape Town last December 3, it was as if 
Kurgeons were standing around at the 

ge of a swimming pool, eager to test 

e water—but waiting for someone to 
take the first dive. Barnard took it. 

Here's what animal work had shown: 
` You could cut the heart out of a donor 
dog and preserve it in a cold saline solu- 
tion at about 40 degrees. You could then 
attach a heart-lung machine to the recip- 
Kent dog to keep circulation going while 
its heart came out and the donor heart 
was stitched in place. After the stitching 
was over and you let go of the clamps, 
blood flowing through the sewn-in heart 
would make it pulse—not normally. But 
one swift electric shock would start a 
normal beat. 

In the fall of 1967, after 10 years of 
such operations, Dr. Shumway of Stan- 
ford University could report that he had 


| 


By LAWRENCE 
GALTON 


been able to scale up the survival rate in 
dogs to 75 percent. 

The dog successes were highly encour- 
aging. Heart transplanting in humans 
was expected to be much simpler. The 
dog aorta, the main vessel coming out of 
the heart, had presented a huge chal- 
lenge; surgeons had met it. 

Moreover, Shumway devised a bril- 
liantly simplified operative technique. It 
had been customary in animal work to 
take the entire heart out of the recipient. 
That meant severing two arteries plus 
two big veins bringing back used blood 
from the rest of the body and four carry- 
ing back freshly oxygenated blood from 
the lungs. Then it meant attaching all 
eight vessels to the transplanted heart. 

A new approach. Shumway had figured 
out a way to leave just about five percent 
of the old heart—part of the walls of the 
heart chambers to which the six veins are 
attached. Then the transplanted heart 
could be joined to the wall remnants, 
saving much delicate sewing of delicate 
vessels, halving operating time. 

As expected, there was less trouble in 
the human surgical procedure than with 
dogs. The aorta was much less of a prob- 
lem. Shumway’s technique worked. 

So did something else. In transplant- 
ing a heart, nerve connections to the cen- 
tral nervous system must be cut. Sur- 
geons can’t re-establish them. But the 
lack of connection didn’t interfere with 
beating. The heart has a built-in auto- 
matic nervous mechanism of its own that 
can take over and regulate the beat. An 
electrocardiogram taken a few days after 
the operation on Dr. Barnard’s first pa- 
tient, Louis Washkansky, showed the 
heart rhythm to be regular, far better 


Continued 
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Rejection makes the body throw 
off even a potential lifesaver 


than what electrocardiograms had shown 
for the old heart. 

The big problem, as expected, was re- 
jection—the body’s blind, stubborn ef- 
forts to throw off a foreign object, even a 
potentially lifesaving heart. 

The body’s rejection system. Ever get 
a splinter in your finger and see it fester? 
That’s an example of rejection, of the 
body’s defense system at work. 

Its a system essential to protect 
against dangerous invasion. Let infec- 
tious organisms—bacteria or viruses— get 
into the body and the defense system is 
alerted by antigens, chemicals produced 
by the organisms. White blood cells are 
rushed to the site and start producing 
antibodies, chemicals that lock onto and 
destroy the invading organisms. 

But, to plague transplant surgeons, 
that same system operates when a heart, 
kidney, or other organ is implanted. Like 
bacterial or viral cells, organ cells pro- 
duce antigens, inviting destruction by 
antibody-producing white blood cells. 

To prevent rejection, doctors first used 
massive X-ray doses. But the radiation 
acted like a biological sledge-hammer, 
killing off the tissues that produce white 
blood cells, leaving the patient complete- 
ly defenseless against ordinary germs, 
wide open to death from pneumonia or 
other infection. 

The new drugs. Then cortisone-like 
drugs plus certain anticancer drugs were 
found to help suppress the rejection 
mechanism without destroying it com- 
pletely. By combining low-dosage radia- 
tion with the drugs, surgeons walked a 
kind of tight-rope, trying to keep an or- 
gan from being rejected without so low- 
ering defenses that the patient died 
anyhow from infection. It was touch and 
go all the way. 

Matching—for better compatibility be- 
tween donor and recipient—could help. 

It began with blood types. Before a 
transfusion, red cells must be typed to 
make sure the right blood is used; other- 
wise, there may be a transfusion reaction, 
a kind of rejection process. Red-blood- 
cell typing for organ transfusion has only 
limited value—but it's a progressive step. 
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Revolutionary surgical technique — by Stan- 
ford University's Dr. Shumway makes transplant 
possible. First, connecting vessels are clamped off | 


L 

White cells are more helpful. Theyg 
have the same genetic characteristics as 
those determining survival of grafted or- 
gans. White-cell analysis, very recently 
developed, gives a tissue profile of the} 
donor that can be compared with a pro- 
file similarly obtained from the recipient 

The idea behind matching, of course 
is that the closer the compatibility, the 
less treatment needed to prevent rejection 
and the less likelihood of death from in- 
fection. 

It didn’t work for Dr. Barnard’s first 
transplant patient, Washkansky. After 
18 days, the heart still good, he died of 
pneumonia. For one thing, white-cel 
analysis is still far from perfect. And 
the treatment to forestall rejection evi- 
dently has been too much. | 

New developments. One nondrug ap- 
proach to prevent organ rejection uses 
serum that turns the tables on antibody- 
producing white blood cells by intro4 
ducing antibodies against the white cells 
themselves. 


IGHT M 
URICLE ff d 


LEFT 
AURICLE 


DISCARDED 
HEART 


7 
M 

d 1 à 

1 Á 

| EN 

Fox 


TO HEART-LUNG 
MACHINE 


and body's blood is circulated through heart-lung 
machine (far left). Then diseased heart is cut away. 
except for about five percent of old heart, leaving 


The serum is made by injecting into 
horses an extract from human cadavers. 
The horses’ rejection mechanism pro- 
duces particles active against human 

;hite blood cells. The particles are ex- 
tracted from the horses’ blood and given 
o transplant patients with the hope it 
will keep their white blood cells from at- 
tacking their new organs. 
| And it helps. Dr. David M. Hume of 
the Medical College of Virginia reports 
that, in kidney transplants there, it has 
lowered the mortality rate from 44 per- 
cent in 1962 to seven percent in the past 
vear. 

Can the antirejection serum help in 
heart transplants? Many surgeons be- 
lieve it can. 

So can an effective monitoring method 
—a way to find out what's happening in a 
heart-transplant patient, exactly when а 
rejection crisis 1s beginning to develop, 
ho that treatment to suppress rejection 
could be concentrated then instead of 
aving to be given continuously. 
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DRAWINGS BY RAY PIOCH 


connections to all but two major vessels. New heart 
(above) is tailored to fit and stitched into place 
without need to connect it to all the blood vessels. 


A new aid in tissue matching—to sup- 
plement the still-not-adequate white-cell 
analysis—comes from the work of Dr. 
Fritz Bach at the University of Wiscon- 
sin. White cells from both potential 
donor and recipient are directly mixed 
together. If they then stimulate each 
other to grow and divide, it’s a sign that a 
graft from the donor would stimulate the 
recipient’s rejection mechanism and not 
be accepted. If there’s no stimulation, 
it's safer to attempt the graft, says Dr. 
Bach. He has used the test for six kid- 
ney transplants in the last 10 months and 
all patients are living and have good kid- 
ney function. 

Still other developments could help 
materially in heart and other transplants. 

Removing the white cells. ‘There’s the 
lymph-draining approach recently devised 
by Dr. Joseph E. Murray, the surgeon 
first to get a successful kidney transplant. 
Antibody-producing white blood cells 
circulate principally in the body’s lym- 

[Continued on page 216] 
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idling along in the quiet waters of Fort Lauderdale’s Yes, she'll jump in the swells. Here in the channe 
entrance, the 100-hp. Evinrude puts boat up o 
plane, and then some, to show bow configuration: 


harbor, the V-163 responds alertly to both throttle 
and steering controls. It doesn’t fishtail. 


А, Е 
РМА 
5 


At speed, the versatile hull leveled out very nicely, 


Riding the swells of the open Atlantic, author Roe 
found that Aqua Lift II liked them very well. 


giving a fine, smooth ride. In turns, it gave no skid 
just a fast, sure change in direction. 


SALT-WATER TEST: Glas tron" 


In smooth water or rough, 

at speed or at rest, the new 
Aqua Lift I| does just what the 
maker said it would do 


By JIM ROE / PS Boating Editor 


B.. Hammond, president of the Glas- 
tron Boat Co., likes to personally strap 
on a crash helmet and life jacket and wring 
out the company hulls in every tough 
boat race he can find. So when a new hull 
is announced, you can be pretty sure it 
has seen plenty of fast and tough action 
in waters all the way from the Bahamas 
to Baja California. 
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Big news at Glastron for 1968 is the 
Aqua Lift II. This is a deep-V hull, i: 
some ways related closely to Glastron’s 
first deep-V Aqua Lift hull. But the '68 
model is sponson-stabilized. The deep ' 
is still there, though modified somewhat 
with a planing surface developing at tha 
lowest point of the hull as it approache 
the transom. The two stabilizing sponson 
have longitudinal planing strakes. 

The hull was developed to provide the 
softest possible ride in rough water or ir 
short chop. It is also designed to get uj 
on plane quickly and to be stable at rest, 

This extra stability at slow speeds of 
while the boat is at rest is one of the big 
improvements sponsons give to a deep-V 
hull. While the deep Vs give excellen 
performance in slicing through rough wa 


stabilizing sponsons on each side of Aqua Lift Il 


V-163. Hull is made of hand-layup fiberglass. 


QoS. s uem 
ОГЕЛЕ. 


other points of 
stress are reinforced with glassed-in marine ply- 
wood. Flotation is foamed-in-place plastics. 


*hop-Taming Hull 


ter and softening the ride, they do have a 
tendency to tilt a bit whenever your hefty 
Aunt Matilda steps on the gunwale. 'The 
stabilizing sponsons pretty much end all 
this, and yield a boat that has the big 
advantage of the deep V for rough-water 
speed yet stays level and stable for moving 
about while fishing, swimming, or water 
skiing. 

The new Aqua Lift II hull is used on 
several Glastron boats for 1968. The mod- 
el we tested was the new Bayflite Super- 
sport V-163. Significantly, a V-163 at the 
time of our test held the American Power- 
boat Assn. world record for pleasure 
boats in Class FJJ. 

- Power was a smooth-running, 100-hp. 
Evinrude outboard. Location of our test 
was Fort Lauderdale, Fla. This was cho- 


sen to give us a nice combination of water 
conditions. There was plenty of smooth 
water, of course, in the harbor. There was 
a nice chop available in the open waters 
of Port Everglades. And for real ocean 
conditions, all we needed to do was move 
progressively out the Port Everglades 
channel and toward the ocean. There had 
been a strong northeast wind at 25 miles 
an hour for three days, and there were 
10-foot waves in the Atlantic. 

Of course, we had the usual brisk rain- 
storm. This dulled the photographs 
somewhat, but not the performance of the 
V-163. And even in the hardest rain we 
could stay comparatively dry behind the 
windshield as long as we kept the throttles 
pushed far enough forward. 

Continued 
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A hundred lively horses beneath the bonnet of this 


Evinrude outboard seemed just right. 
on plane fast, was not overpowered. 


She got up 


Еа. | 


Fistterinti-ut area of puse keel near transom, 
longitudinal strakes, and stabilizing sponsons ex- 
tending all the way back are shown in stern photo. 


ШЕЙ раа са аа а аанньа c CC 7815" 
DEPE a e ————————PRSÓI 34" 
Transom width Mir dq Un E NEMO 75” 
Алабас Bull ЖЕШ eure зар атрасае 700 Ib. 
Windshield саноатини КИТ type 
SPALE GEE ey 2-sleeper, upholstered rear seat 
ЕЕЕ encase nwa aeneae цо кайгаан зу аслас рар Месһапїса! 
Maximum OBC horsepower rating ................ 110 
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We headed first for the Port Everglades 
chop. At various rates of speed, the V-163 
gave just the sort of smooth ride Bok 
Hammond says it is supposed to give. 
Occasionally the slap of the waves against 
the side of the hull provided a brief show- 
er bath. But no matter at what speed we 
operated in the big harbor chop, practi, 
cally all the water dripping down our 
necks came from the not-always-sunny 
Florida skies. 

As we moved out the channel into the 
swell of the open ocean, the V-163 rode 
up and down on the waves like a con- 
tented duck. Even at comparatively shor 
distances, we were frequently out of sight 
of our accompanying photo boat, due te 
the size of the swells. At slow speeds the 
V-163 simply rode up and down the swells 
in great comfort. At higher speeds she 
would lift off the front of a wave and be- 
come airborne. Yet the return into the 
next swell was always accomplished with 
a deep-V type of squish rather than a 
spine-jarring crash. In repeated runs К 
some speed їп the ocean swell, the boat 
never once showed a tendency to por- 
poise, to dig in her bow on a high-speed 
turn, or to do anything save come up, 
asking for more of the same. 

The V-163 we tested was a deluxe out- 
fit with a handsome teak vinyl instrumen 
panel, deep glove compartment, padde 
dash, and padded side storage bins. 
featured the usual back-to-back lounge 
seats for four and was equipped with pos- 
itive-action mechanical steering. It alsd 
had the optional 18-gallon fuel tank. 

A sporty model, too. This same Адий 
Lift II hull was used for Glastron’s e 
citing new GT-160 for 1968. The GT-1 
is a sporty model. The driver’s station 
is mounted well aft, giving the sharp- 
pointed hull some of the look of an ocean 
racer. A full-width seat gives room for 
the driver and two or three companions. 
The walk-through windshield gives access 
to the extra-large bow riding сотраг# 
ment, which has long seats along each 
side with plenty of room for sunbathing! 
or seats for four or six persons. st de! 
the floorboards of the bow compartmen 
there is a deep well with room for skis 

The Aqua Lift II hull did very well in: 
deed in wind-driven January rainsto 
It should do even better on the sunn 
waters of summer 1968. 
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By PAT PERRETT 


Jere's a new car-top ski boat that real- 
lv works. It's a full-fledged ski craft 
omplete with foredeck, foward mechan- 
cal steering, and performance that 


9)utclasses many larger boats with higher- 


orsepower motors. Powered by Chrys- 
er's zippy 35-hp. outboard, it snaps sin- 
ле skiers from deep-water or beach starts 
or a high-flying, thrilling water ride. 

Strange rig? Maybe. But the marine 
vorld is crammed with specialty outfits to 
suit individual tastes and needs. 


| Unloading operation works like this: The car-top 
loader automatically lifts the bow of the boat, 
as the transom is pulled towards the rear. From car 


The performance of a ski boat is deter- 
mined by horsepower, weight of boat, and 
hull design. The lighter the boat, the less 
horsepower needed. As the boat becomes 
heavier, or moves from a planing to dis- 
placement hull form, it needs more power 
to tow skiers. The chief requirement for 
any car-top craft is simply that it be 
easily loadable and unloadable. 

The winning combination for this trail- 
erless craft is thus a high-torque engine 
that’s portable, a sturdy boat with rough- 
water hull design, and a car-top boat 
carrier that’s strong enough to support 
the boat and easy to handle. 

Continued 


top into the water is a 10-15-minute job for two ex- 
perienced men. For a single-man operation with this 


kind of loader, boat-weight limit is about 175 pounds. 
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» After the crossbar reaches the ground, the boat 

pivots on its rear holding bar and is lowered by 
“walking” the hull down to ground level. The boat 
is secured to the loader by four bolts with wingnuts. 


The Chrysler 35, which delivers peak 
output at 4,750 r.p.m., packs the neces- 
sary wallop for this outfit. While defi- 
nitely not sold as a portable engine, at 
116 pounds it's no trouble for two persons 
to carry it from car to boat. 

Designed for power. The 13-foot Glas- 
spar fiberglass boat is unique in that it 
carries a manufacturer's recommendation 
for up to 35 hp., above the general range 
for this length boat. This hand-layup 
craft, with sturdy stringers and double- 
bottom construction, would probably run 
safely with higher power and could easily 
be reinforced for capabilities above the 
recommended range. 'The owner of this 
outfit told me that his rig had been op- 
erated satisfactorily with engines ranging 
up to 60 hp. 

With its large foredeck and approxi- 
mately 230-pound weight, the craft was 
not designed for car-top transportation. 
But the foredeck, which permits forward 
steering, semi-V hull configuration, and 
relative heaviness make it readily adapt- 
able for use as a ski boat. 

The loader is called Quik-N-Easy and 
it lives up to its name. While I'm not an 
expert on car-top loading devices, this 
outfit certainly does the job for this size 
boat. The lightweight aluminum device 
attaches with two wingnut bolts to a fix- 
ture on each end of the rear bumper. 'The 
front of the boat lies on a separate cross- 
bar that rests on, and locks in, the roof 
gutter. With a 230-pound load, lifting 
the boat to the top of the car and lower- 
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The bolts go through the oarlock sockets. Handy 
feature: The rear tailgate of a station wagon can be | 
opened and closed even with the loader attached: 
Two make short work of manhandling a boat. 


4 
ing it to the ground is a two-man job. 
Equipment modifications on boat an 
loader to prepare for skiing were relative- 
ly few. The installation of steering an 
single-lever control are standard with one 
exception: The steering wheel must be 
removed for loading. (This permits the 
inverted boat to fit flush against the top 
of your wagon.) One nut holds the wheel 
in place, and its positioning and removal 
is easy. The straight, front wooden sup 
port bar of the carrier was replaced wit 
a deeper bar contoured to accept the shap 

of the foredeck. 

When the boat is unloaded, it comes to 
rest right side up with the transom facing 
the rear of the vehicle. Thus the engine 
need be carried only a couple of feet. I 
slips on the transom and is secured wit 
the stern-bracket turnscrews and tw 
transom bolts. It takes a couple of min- 
utes and a screwdriver to hook up the 
throttle and shift cables, and the boat’s 
ready for rolling into the water. 

The launching and landing wheels— 
loader accessories—clip to the hull near 
the transom of the boat. 

New horizon for boating? This home-as- 
sembled outfit represents a solution to the 
pleasure-boating gap between the classic 
aluminum car-topper with 10-hp. motor 
and the trailered runabout with a hundred 
or more horses astern; it could be thd 
forerunner of an entirely new kind of 
boating. 

There are many boating enthusiasts 
who must travel long distances over a two- 


Next step in the program is the transfer 
of the 116-pound Chrysler 35-hp. out- 


A few minutes’ work with a screwdriver hooks up the re- 
mote control for throttle and gearshift. The control at- 


board motor across the tailgate, just a few tachments are under the shroud for protection from salt 
feet to the transom of the boat. water. Clamp the shroud back on and motor is ready to go. 
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A single nut tightened with a crescent or With wheels attached near the transom, it's no trouble 

socket wrench is all that's needed to at- to roll boat and motor into the water until the hull floats 
tach the steering wheel—which must be re- the wheels clear. The wheels also are handy for moving the 
moved when you're hauling the boat. boat around at home or in other storage areas. 


} day weekend to arrive at their favorite 
boating spot. Many Southern Californi- 
ans, for example, drive 300 miles Friday 
night to reach the Colorado River lakes, 
such as Mohave or Havasu, and turn 

, around again for the return trip on Sun- 
day. With California’s maximum 55- 

к miles-per-hour trailer-towing speed law, 
it’s a long haul. But with a car-top boat 
the road time can be shortened considera- 
bly and an otherwise impractical trip 
could turn into a feasible junket. 

Another advantage of a car-top boat 
' that will handle a 35- hp. or larger motor 

, is that it will get the angler to distant fish- 
ing grounds—and bring him back home— 
in a hurry. 

What about the cost comparison be- 


tween a car-top ski rig and a 14-foot trail- 
er boat? The retail price for this car-top 
boat with foredeck and steering was ap- 
proximately $395; to this must be added 
the motor at $535, and carrier and land- 
ing wheels at $175—a total of $1,105. In 
comparison, a 14-foot trailer craft would 
average about $945 with steering; a trailer 
about $400; a 75-hp. electric motor slight- 
ly over $1,000, for a total of approximate- 
ly $2,300. 

Perhaps the marine industry in the fu- 
ture will manufacture car-top boats and 
loading devices designed to accommo- 
date higher-horsepower engines. But un- 
til such time, the outdoorsman interested 
in this kind of rig will have to rely upon 
his ingenuity and handicraft. 
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ЖИЙ PICTURE NEWS 


A truck to foil hijackers 


The British have come up with a simple 
idea for spotting trucks that have been hi- 
jacked. It’s an identity symbol painted on 
the roof, readily seen by police helicopter 
or patrol plane. Truck location can be ra- 
dioed to squad cars in the area. Scotland 
Yard and a truckers’ association devised it. 


128 | POPULAR SCIENCE 


New attack 
bomber is loaded 
with armament 


A “light attack bomb- 4 
ег” in the lexicon of the 
armed services is a flying 1 
machine weighing in at 
30-40,000 pounds fully 
loaded. The Navy is ac- 
quiring squadrons of a · 
new plane in this cate- | 
gory that will carry twice ™ 
the bomb load of any 
other plane in its class— 
3,600 pounds. A subson- 
ic jet, it bears the name 
of a famous World War " 
II propeller plane, the" 
Corsair. The Corsair II | 
boasts cockpit armor ^ 
self-sealing fuel tanks. I 
has a catapult weight ~ 
of 32,500 pounds. This | 
straight-up photo shows 
the plane's heavy arma- 
ment. LTV Aerospace © 
produced the plane. 


й 


How’re ya fixed for blades? 


These blades, scores of them, won’t shave | 
anybody. They are compressor blades used | 
to boost air pressure in jet transport en- 4 
gines before combustion. Here a mainte. | 
nance specialist at the United Air Lines 
maintenance base in San Francisco inspects 
them prior to engine reassembly. 
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` Constant-velocity universal joints quiet a hydrofoil 


The constant-velocity universal joint has 
long been used in cars and industrial installa- 


- tions to reduce shaft noise and vibration. 


Now it’s adapted to a hydrofoil with good 
results. Made by Eaton Yale & Towne, it’s 
shown here in a triple application (arrows 
on drawing) by Wynne-Gill Associates, Mi- 
ami. The Torsionetic system relays power 
for a speed of 40 miles an hour. 


Torsionetic universal joints ‘‘bend’’ power from 
engine through gearbox to movable propeller shaft. 


Big catamaran made of aluminum 


Johns Hopkins University has put in ser- 
vice a 106-foot catamaran oceanographic re- 
search vessel made of aluminum. The design 
gives shallow draft, stability, and—between 
the hulls—a protected area for lowering in- 
struments. The Ridgely Warfield does 23 
m.p.h. on two 1,150-hp. diesels. 


Cycling without going anywhere 


Bernard G. Nelson, Rockland, Me., has 
designed this trainer for motorcycle and 
scooter riders. The cycle is loosely supported, 
with its tires on rollers. The driven wheel 
turns the rear rollers, and the motion is 
transmitted to the front ones through sprock- 
ets and a chain, simulating real travel. 
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No special skill is needed—just the patience to keep filling 


Water bath brings solutions to specified tempera- 
tures, adjusted by adding hot or cold water. Wash 
water is brought to required temperature by run- 
ning water into a bowl containing thermometer, and 


adjusting until temperature is constant. Processing 
is primarily a series of filling with various solutions, 
agitating, and emptying the tank. With Kindermann , 
tank shown, agitation is accomplished by inverting 


KODAK’S NEW E-4 KIT: 


50-Minute Cure 
for People Afraid 
to Develop Their 
Own Color Film 


By PAUL WAHL 


р you shoot Ektachrome-X ог High- 
Speed Ektachrome, if you can read, if 
you have $11.85 to buy Kodak’s new 
E-4 color kit, and if you have around $10 
to buy a film-developing tank, thermom- 
eter, and funnel, you can develop your 
own color film. 

Advantages? You can see your pic- 
tures less than an hour after you shoot 
them. You can increase the ASA speed 
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at which you shoot, up to several times 
the normal recommended speed, and get 
good pictures. And you save about two- 
thirds of what it would cost to send your 
fiim to a commerical processor (one kit 
develops 24 20-exposure 35mm cartridges 
or 32 126-size—Instamatic—cartridges). 

How does the E-4 process differ from 
other color-developing systems? In two 
big ways: First, it eliminates the buga- 
boo of film reversal. This is the proce- 
dure, in other color processes, in which 
you “flash” the film with a bright light, 


yitating, and emptying your tank. Last steps: dry and mount 


it, then turning it back. Other tanks are agitated апа hung to dry. When viewed by reflected light, 
by rotating film reel within tank. For all stages after emulsion side looks reddish, base bluish. This is 
"Step 4, cover can be removed, as in washing (center normal, and effect disappears as film dries. Last 
photo, above). After stabilization, film is removed step (below) is mounting the transparencies. 


k, 


rning the negative into a 
sitive. It’s a little tricky; 


us mend big change is in 
mperature. All solutions are 
tot at 85 degrees, and with 
e exception of two steps (see 
ble at right), precise tem- 
rature is not critical. 
All age ge are performed 
light except one—you 
ust load film into the tank 
darkness (unless you 
vea daylight-loading tank). 
fter Step 4, light won't affect 
e film. 
The two solutions with a 
ort shelf life—the first devel- 
jer and color developer—are 
jxed a pint at a time. < Wine 
yu ve developed the maxi- 
um number of films, or shelf 
me has run out, you dump 
е developers and mix fresh 
nts—there are four pints' 
srth of chemicals in the kit. 
solutions can be mixed 
half-gallon bottles. 


Warm iron seals transparencies in ready-mount slide frames, as 
shown in tees above, and pictures are ready for din sms 


Solution or | ac P 


Procedure | E Lee in| of Step 


(2. Neutralizer | IR LII 


developer x | 
4. First stop  |Don't use second| . 
bath | stop bath here! 
27—32 rmm AM 


6. Color 
кеа | 9 | 26 | 
T th [s] a 


Running water [80—90 [27-32 | 3 | 32 — 
"S-Biesch [= n —87 — 
lo.Fxer — | [essri] 6 | 43 | 
aek I D. AD - JD OD ишш шшк MM 
12. Stabilizer | ^ ^ 1|83—87[28—31|] 1 | 50 


leu Dry film off но over|Not ove 
[the reel . 110 43 
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PERSONAL-USE REPORT: 
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This Oven Cooks 222222272" 
| ' removes a fully cooked steak and a baked pota: 


to—on an uncooked paper plate. A safety inter- j 


Wit! t H t lock turns off microwaves when door is open. | 


A baked potato in six minutes flat ... 
piping-hot biscuits in about 20 seconds 

. а sirloin steak (rare) in five minutes 

these days my wife can cook elaborate 
dinners, made with fresh food, in less 
time than it takes to read the directions 
on a TV dinner. Her secret is our new 
microwave oven, made by International 
Crystal Mfg. Co., 10 N Lee St., Okla- 
homa City. 

The "oven" is really a stainless-steel- 


surrounded cavity (the cooking chamber) The oven's heart is a magnetron oscillator tube ай 
| generates microwaves at a frequency of about 2.5 


hooked up to a miniature radar set. Ra- billion Hertz. The waves are readily absorbed by 
dar waves (at microwave frequencies) foodstuffs, and are converted to cooking heat. 
piped into the cavity penetrate the food | 
and heat it internally. 

Because there's no conventional heat 
source inside, ud wife cooks с. MEE binding, open magazine wide at this 
plates (they don't absorb microwaves, So page, rest it on table, run your thumb 
they stay cool) making clean-up easy. firmly along center fold. Then pull out 
The table-top unit costs $575.—R. Benrey. the sheets gently, one at a time. 
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TO REMOVE SECTION for loose-leaf È 


PS EXTRA! 16-Page 
In-Depth Report to 
Answer Your Questions 


Shopping for tires? 
We'll answer all your 
questions about safety, 
tread wear, blowouts, 
repairs, retreads, 
snow tires and studs, 
extra-width and radial 
tires, ply rating and 
quality, wet stopping 
and skidding, camper 
and trailer tires, 
federal standards and 
price grading, rayon, 
nylon, and polyester 


By JAN P. NORBYE 
PS Automotive Editor 


JIM DUNNE 
PS Detroit Editor 


_and V. LEE OERTLE 
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FOR YOUR CAR XT 


PPR WE: 


Меса new tires? Never before have you had so 
many different types. of tires. to ‹ choose from, 
ard nefer before-has there been so much talk 
"about tire saféty..We’d like to tell you “how to 
bya a tire.” To get all the answers, we went to 


жі ار‎ ee ан ~Continued | 
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Special conditions call for special tires and these | stock.car racing tire, smooth-tread dragway tire, 


from Goodyear prove the point. Left to right: reg- — Suburbanite snow tire, Sure-Grip snow tire, and 
ular new-car tire, extra-wide fiberglass-belted tire, extra-deep-V-tread, studded mud-and-snow tire. 


a 


Federal tire standards re- 
quire that specifications 
come with every tire. Tem- 
porary label (above) will be 
used from now until August, 
when all data must be mold- 
ed into both sidewalls. DOT 
code 15 tire certification. 


the tire manufacturers, the auto makers, independent 
testing companies, and Federal Government offices. 

We think this report will answer all your questions 
about tires. We're sure some of our findings will surprise 
you. For the first time, we’ll tell you: 

ө Why the most expensive tires may fail high-speed 
tests. 

ө Why two plies are usually better than four. 

ө What's holding up radial tires. 

e Why an expert says “а tire has a memory." 

® How Detroit picks original-equipment tires (and 
what they cost). 

ө What engineers are toying with for “the tire of the 
future." 

'The tire is the most important part of your car. Look 
atit this way: The brakes are no better than the tires; it's 
not the brake pedal that stops the car—it’s the tires. The 
engine and transmission are no better than the tires; 
they can’t drive the car if the tires have no traction. The 
steering is only as good as the tires. Once you're moving, 
everything depends on your tires. 

A tire is made up of four main parts: the tread, the car- 
cass, the bead, and—air. The air is the most important; it 
carries almost the entire weight of the car. The carcass 
is a casing for the air. The bead keeps the carcass on the 
rim. The tread is the rolling surface. 

The carcass is made up of fabric cord plies cemented in 
rubber. It shapes the tire, making up its sidewalls and 
forming a base for the tread. The tread is a layer of rub- 
ber with a grooved surface. 'The bead is a steel wire en- 
closed in an overlap of the carcass fabric. 

Tires differ in size, cord material, rubber compound, 
tread pattern, shoulder design, cord angle, number of 
cord plies, and a host of minor details. If you take the best 
of everything, you should have the best tire, right? But 
it's not always that simple. 

Let John A. Manoogian, Ford's chief engineer of 
chassis design, explain it: “The tire you have on your 
car is designed for the best combination of ride, handling, 
quietness, traction, and wear in all kinds of driving. If 
you want more of one, the others will suffer." 

He said nothing about load capacity—an area in which 
Detroit has come in for some pretty strong criticism. Some 
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outside experts say that the tires fitted 
on new cars are too small for them. 

Are OE tires inadequate? OE means 
original equipment. That’s the tire 
Detroit puts on its new cars, and 90 
percent of OE tires have two carcass 
plies of rayon cord. 

Before Detroit puts a tire on a car, 
the load rating of its four tires must 
meet or exceed the gross vehicle 
weight. The load-rating formula is 
set by the TRA (Tire and Rim Assn.). 
You calculate the volume of air need- 
ed to carry a certain load, then build | | 
a tire that will contain that amount of Only 10 pounds of rubber went into this 22-pound 
air under specified pressure. Critical tire, most of it synthetic. Other ingredients are car- 
observers don't believe the load ratings bon black, oil, steel, fabrics, and various chemicals. 
are for real. Load ratings, they claim 


3 ш, ма 
have been increased several times іп | За OT | 


recent years for the same tire! / din a^ 
Well let Joe Hutchinson, Good- / 29400 

years manager of automobile and 1 

special tire engineering, answer that 25000 28600 33500, 

one: “Load ratings have increased be- 100 


32300 26 34400. 26600 
cause of improvements in materials | 26900 , 90900 
and changes in design, better manu- - 32700 
facturing processes, stricter quality | „23300 243009 25900 19000 
control. We are building a tire that 


arag 283008 
can ‘take it’ more than the old ones.” Average 30409 25300 
: e م‎ tread life .29100 304 ғ 
If OE tires are too small, you’d be (miles) . | 
well advised to fit “oversize” replace- | bs 
ment tires. We asked some tire peo- ry nmm E: 


жаш ee 
Pht eto 


ple for their opinions. Paul Piffer of ГА AUI | (ПР, ~ Ж 
General Tire says, “We do not recom- / NH (||| ШИ! F: 
mend oversize tires. You get a softer ) 

ride with bigger tires, and you can ex- 1 

pect longer tread life. But you won’t 1 LOW RISK \ | 
get апу more protection or safety.” || 


Is that true? Fred Buddenhagen at N I ||! |1 
В. Е. Goodrich says: “The closer you ATA 
get to the load capacity of your tires, КА ш 


the more you should look to oversize 

tires. Check your tread wear. If it is Risk of road- 

way below average, you may need hazard damage 

oversize tires. But radials may be a 

better answer." Tread life depends on temperature, road surfaces, 
erkins | . and car speed. Risk of road-hazard damage increases 

‹‹ J. W. Per | at Armstrong Eee. with population density and rainfall—wet objects cut 

‘I would recommend oversize tires for tires more readily. 
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MEDIUM RISK a 


Tires have been getting wider for 60 years 

Ever since balloon tire appeared in the Thirties, puts a little more rubber on the road. Next year's 
tire profile (the ratio of height to width) has been standard tires will have still wider treads than the 
steadily decreasing. Each new tire that is developed tires supplied as original equipment in 1968. 


UNDERINFLATION 


PROPER INFLATION OVERINFLATION 


Proper inflation is your best safeguard against tire damage 


The tire structure carries only 10 percent of the 
car. Air carries 90 percent. Underinflation (above, 
left) causes the tread to cave in, allowing the shoul- 
ders to wipe and scuff the road. Sidewalls flex more 


Underinflation causes heavy wear 
on shoulders—note stepped ribs. 
Overinflation wears out ribs in 
middle of tread first (right). Both 
affect tire’s durability. 


s 
mA i 
EM 


Aedes 


Ww E a Kt "alie. e и 


ES Taking turns fast 
E causes excessive but 
smooth wear on tire 
ee shoulders (left). Faulty 
EX wheel alignment (too 
= much camber) shows 
Se up as uneven wear. 


e. 


Faulty toe-in produces a feathered 
edge on each rib as tire is drag- 
ged sideways along the road. 
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than they are designed to, and heat builds up in 
the tire. Overheating can cause chunking and tread 
separation. Too much air (right) can overstress a 
tire and cause blowouts or fatigue failure. 


wagons if there's room for them in the fenders. 'They im- 
prove stability and wear better. In fact, the best tire for 
wagons is a wide-tread with a fiberglass belt.” 

You can look at the question of tire size this way: 1f 
the load rating is at fault, the tires should fail to give | 
normal life. Let's look at some tests. Lawrence R. Sper- | 
berg of the Three-T-Fleet in El Paso, Tex., made a road 
test with nine brands (18 tires) in the summer of 1966. 
All tires were 8.25-14, two-ply, inflated to 32 p.s.i. and 
loaded to 1,620 pounds (maximum load and pressure ac- 
cording to TRA). Cars were driven at 80 m.p.h. wherever 
conditions permitted. Seventeen of the 18 tires failed be- 
fore the tread was completely worn. Mileage at failure | 
ranged from 2,400 to 24,880 miles. 

Sperberg reports on another test of 22 brands of OE 
two-ply 8.25-14 tires, with maximum load and maximum 
recommended inflation pressures. Most tires (86 percent) 
suffered structural failure before wearing bald. One in 
four failed in less than 10,000 miles. 

Conclusion? OE tires, it seems, are not big enough to 
run continuously under full loads at high speeds. Next 
question: Are replacement tires any better? 

It says two-ply, four-ply rating on your OE tires. Re- 
placements are four-ply, four-ply rating. Ply rating is just 
the industry's way of saying that the cord strength of your 
OE two-plies is at least equal to regular four-ply tires. 
Some tires have four plies of stronger cord, which explains 
the four-ply, eight-ply rating of tires on many wagons. 

Are four plies better than two? In 1967, an overwhelming 
majority (about 82 percent) of replacement tires sold 
had four-ply construction. About three out of four had 
nylon cord. How do they stack up against OE tires in 
durability tests? In March, 1967, the U.S. General Ser- 
vices Administration tested 74 four-ply nylon tires re- 
tailing at the same price as OE tires. No less than 26 of 
these tires were worn out at 80 percent of OE tire life, 
and 32 tires were worn out at 90 percent of OE tire life. 

The GSA also made some cut-growth tests. What's 
that? You cut into the bottom of each tread groove, 90 
degrees apart, and then run the tire on a car to see how 
the cut grows and if it leads to tire failure. 

Dr. Robert Stiehler said, when he was chief of the 
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Evaluation Criteria Section at the National Bureau of 
Standards in 1967: “The throwing of treads, or chunking 
of the treads, increases as the load on the tire increases. 
The cut-growth test is directed towards this problem." 

Spokesmen for the tire industry say the cut-growth test 
| is unfair because it fails to take into account other fac- 
tors. A Goodyear man told us: “If we compound a tire 
that resists cut growth, it may be prone to failure for 
another reason, say high speeds." 

What were the GSA cut-growth test results, anyway? 
When 43 percent of the four-ply nylon tires and 40 per- 
cent of the four-ply rayons had failed, 83 percent of the 
two-ply rayon tires were still running. 

Has anybody made actual field tests? Yes, Uniroyal 
made a durability-test report to the Society of Automo- 
tive Engineers in June, 1966, covering 3,851 two-ply and 
2,160 four-ply tires over a five-year period. All were regu- 
lar production tires, selected at random. They were fitted 
on test cars in the Minneapolis, Dallas, Los Angeles, and 
Atlanta areas. Total mileage exceeded 125 million miles. 
Two-ply tires showed 24 percent fewer cases of tread sep- 
aration and broken cords. Overall, there were 11 percent 
| fewer failures with two-ply than with four-ply tires. 

Are there more warranty claims against two-ply tires? 
Again, Uniroyal made their statistics available. Most 


А M complaints (61 percent) are for air loss. No less than 


97.5 percent of air-loss claims are due to road-hazard 
damage. For every 100 four-ply tires returned for road- 
hazard damage, Uniroyal got 93 two-ply tires. Only 52 
two-ply tires were returned for impact ruptures, for every 
100 four-ply tires. In such failures as tread separation, 
| fabric breaks, and excessive tread wear, only 49 two-ply 
tires were returned for every 100 four-ply tires. Overall, 
there was a 69 to 100 advantage for two-ply tires. From 
this, it seems clear that Detroit gives you a better tire 
than you can buy at the same price from a tire dealer. 
But whatever the price, both may fall short of your ex- 
pectations. 

What does Detroit pay Akron for an OE tire? Ralph 
Nader says $2.75. Industry spokesmen say Nader is con- 
fused; they pay that amount in excise tax alone on a new 
tire. (Excise tax is 10 cents per pound, so when you know 
the tax, you also know how heavy the tire is.) We 
were told that prices range between $9 and $12—according 
to tire size. This is probably true. It ties in well with the 
prices paid by GSA—they get a tire that retails at $24 for 
only $13. 

If anybody tries to sell you a tire for less than $13, it 
cannot be up to OE level. 

There are no two-ply “premium” tires. All have four 
plies. Are they better than OE tires? We have no test 
results. They differ from cheaper four-ply tires in having 
more rubber, better appearance, and in some cases more 
careful workmanship. 

What about federal tire standards? The industry has no 
general standards. Sure, tire dealers talk a lot about 
**100-level," “first-line,” and “premium” tires. These terms 

Continued 


When a tire hits a curb or chuck 
hole, internal damage such as 
broken cords in the shoulder areas 
can result. Such injuries usually 
turn out to be irreparable. 


Sharp head-on impact, like driving 
fast on rough roads, can produce 
injuries under tread. Here, cords 
are broken almost from shoulder 
to shoulder, no repair possible. 
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Driving on badly underinflated 
or flat tires will break single 


cords around entire sidewall. This 
damage cannot be repaired, and 
the tire will not be safe for use 
even in light service. 


Жай 


Driving long distances on under- 
inflated tires will break up the 
sidewalls from inside. When 
cords begin to break, the mo- 
ment of total failure is never far 
away. Repair is impossible. 


Tread separation usually starts 
as ply separation. The break in 
the right shoulder shows where 
the tread would strip off if the 
tire were continued in use. Re- 
pairs are out of the question. 
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PS Extra: 


have nothing to do with quality or construction. They 
are only an indication of price. Aftermarket (replace- 
ment) tires at around OE cost are called 100-level or 
firstline. Anything more costly is premium, with levels 
from 110 to 200. Second-line tires may be 80- or 90- 
level. Third-line tires may also be 80-level. Also, 
keep in mind that one tire maker's 100-level tire may 
be far better than another's 100-level tire! 

The new federal standards promise to change all 
that. Will they take cheap tires off the market? No, 
but they call for complete tire specifications to be 
molded into the sidewalls, so that you will know ex- 
actly what you are buying. In 1969-model cars, data 
on recommended tire size, inflation pressure for maxi- 
mum loaded weight, and maximum load rating of the 
OE tires will be posted on the glove-box lid or other 
handy spot. All tires will have tread-wear indicators 
that show up when you're down to \c-inch groove 
depth (that's time to re-tire, or retread). The side- 
walls will tell whether or not the tire has an inner 
tube, and whether it has radial plies. It will define 
the ply cord material and the number of plies (in 
both tread and sidewall areas, if different). 

This is just the beginning. The Department of 
Transportation is working towards a quality-grading 
system, as called for in the Highway Safety Act of 
1966, and is considering proposals for tire-traction 
standards. No doubt, standards for speed capacity 
and sidebite will follow. 

There’s nothing in the federal standards about re- 
calling defective tires or tires suspected of being de- 
fective, but Sen. Gaylord Nelson is sponsoring a bill 
that would require tire manufacturers to set up a sys- 
tem to notify owners of such tires. 

A Goodyear spokesman said some form of recall 
system is coming, whether or not the bill passes. 
Goodyear is thinking about individual numbers on 
every tire produced (today a serial number can run 
unchanged for a month). Likely, a turnaround card 
would be given each buyer, who would then mail it 
back to the tire maker. 

Premium tires—unsafe at high speeds? Tires with 
thick, heavy treads run hotter than bald, or balding, 
tires and fail sooner at high speed. Low-cost second- 
and third-line tires run cooler than premium tires be- 
cause they have less tread rubber and shoulder bolster- 
ing. What happens when premium tires overheat at 
high speed? Little cracks appear in the base of the 
tread. 'The cracks expand, and pieces of rubber are 


Ply separation in the shoulder area (as well as under the 
tread) is usually brought on by a combination of over- 
loading, underinflation, and high speeds. 
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cut loose, chunk out, usually beginning in the shoulder. 

Snow tires are the most chunk-prone because they 
carry large tread pieces on a small base. Also, a damaged 
tire will be prone to chunking in the flaw more than in 
other places. That’s why Henry Hodges, president of 
Nevada Automotive Test Center, says, “A tire has a mem- 
огу.” It remembers old injuries, and may fail in dam- 
aged parts for reasons unconnected with the original in- 
jury. 

The Rubber Manufacturers Assn. tests all tires made 
by its 19 members. The high-speed performance test is 
run on a smooth test wheel at constant load and inflation 
pressure. Speed begins at 50 m.p.h. and is raised at half- 
hour intervals to 85 m.p.h. To pass, the tire must show 
no evidence of chunking or tread separation. Two tires 
that flunked this test late last year were General’s Dual 
90 and Armstrong’s Golden Signet, both 8.25-14 and both 
carrying a price tag of $75. 

In addition to heavy treads, these tires also carry a 
special sealant inside the carcass. Armstrong made a 
small change in the rubber, General also changed its 
Dual 90, and both tires passed when retested. Goodyear 
says they have no high-speed problems with the Double 
Eagle, which carries an inner diaphragm for extra sealing 
insurance. B. F. Goodrich has no worries about the speed 
capacity of their puncture-sealing Life Saver 880. But 
Fred Buddenhagen of BFG says, “We do not recommend 
the 880 for high-speed driving or police use." 

Tire men agree that these tires are best suited for city 
and suburban use, where they promise extra-long tread 
life. However, chances are they will give way to com- 
pletely new types this year or next. Goodyear and Arm- 
strong are developing new “superpremium” tires with 
fiberglass belts that will give even better wear and far 
higher speed capacity. 

Will snow tires run at 85 m.p.h.? Says Goodyear's Joe 
Hutchinson: “We test our snow tires with studs in the 


summer at 85 m.p.h. for hundreds of miles to prove their 
characteristics. We even make a special snow tire that 
Continued 


LOW-ANGLE BELT PLIES 


Radial-ply tires cost more for two main reasons: It 
takes special machinery to build them, and they have 
at least twice as many components. Building a radial 


ms is slower, and Bere: are more “quality: -con- 
trol steps. A conventional two-ply tire has only 
nine components; radials range from 21 to 27. 
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BIAS-PLY TIRE 


BELTED BIAS PLY 


Conventional bias-ply tire 
(top) has no belt. All 
radial-ply tires have belts 
—without the belt, they 
would not hold together. 
Belts are also used on 
some bias-ply tires to get 
some of the advantages of 
radial-ply and belted con- 
struction. 
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Shredded-steel undertread of the 
new Uniroyal Master tire under 
magnifying glass shows thousands 
of small pieces of wire imbedded 
in rubber to form protective mat 
against road hazards. The under- 
tread is not a belt, but flexes and 
stretches with the bias-ply carcass. 


Aspect ratio (profile) is the ratio 
between tire height and width. 
Cross section means maximum 
tire width. Outer diameter means 
overall tire diameter, measured 
horizontally. Deflected radius 
means loaded radius, measured 
from hub to center of footprint. 
Note that radial tires deflect con- 
siderably more than bias-ply tires. 
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TIRE DIMENSIONS 


COMPARISON OF TIRE CHARACTERISTICS (PERCENT) 
|_| een | тен sures ean 


Tread wear 
Traction 


| Speed capacity 
| Fuel economy 
| Low-speed ride 
| High-speed ride 
Impact strength 
| Price 


goes 100 m.p.h.” J. W. Perkins of Armstrong says: “We 
test snow tires in Texas at up to 130 m.p.h. They are 
able to run at any legal speed.” 

What tires have the highest speed capacity? Our chart 
(at top of page) gives the characteristics of the different 
types of tires. This chart is based on information given 
by nine major tire makers. Where data conflict, we list 
the average. 

Should you use racing tires on the street? Never. 
They’re good for 200 m.p.h. but you would get inacceptably 
short tread life, poor wet traction, an awful ride, and high 
road noise. Also, racing tires have no sidewall protection. 

Should you buy retreads? They’re a great buy—cost av- 
erages half that of a comparable new tire. TRI (Tire Re- 
treading Institute) members give a one-year guarantee, 
and adjustments run less than two percent. That’s about 
the new-tire adjustment rate for the entire industry in 
"64 ог '65. Makes sense, for the average retreadable car- 
cass is three to four years old. The claim that a retreaded 
tire, carefully inspected and properly processed, will be 
as good as it was when new, appears to stand up. 

Surely retreads shouldn’t be driven at speed, though? 
If you’ve flown on a jet plane lately, you may be sur- 
prised to learn that probably half of the tires you landed 
on were retreads. A landing means speeding up from 
zero to 125 or 130 m.p.h. under heavy load in a matter of 
seconds. An airplane tire makes 140-200 landings before 
it needs retreading, and averages five to eight retreadings 
in its lifetime. 

That should satisfy you on sheer speed. But slowing 
from 125 m.p.h. for a minute or so doesn’t give the same 
heat buildup as hour after hour at 75, for instance. We 


TIRE DIMENSIONS (INCHES) 
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BELTED __NON-BELTED 


Belted tires do not suffer from contraction in the footprint (squirming). 
This cuts tread wear and heat build-up, and keeps the grooves open 
for better traction and to provide an escape route for water on wet 
roads. The material can be steel, fiberglass, or rayon. 


went looking for results of road tests with cars, not planes. 

The Three-T-Fleet tested retreads for the GSA. Twelve 
out of 32 tires successfully completed 12,000 miles. New 
tires tested under the same conditions, it was reported, 
failed at about the same rate as the retreads. 

There are 8,500 retreaders in the U.S., and not all of 
them work to the strict TRI standards. How can you be 
sure you're buying a good retread? Factory-guaranteed 
retreads from Firestone and Goodyear (the two biggest 
retreaders) carry the brand name. If you buy retreads of 
unidentified origin, buy only guaranteed ones. Before 
you buy, check the dealer's reputation, and examine the 
tires. Look inside for signs of holes, loose cords, bent or 
broken bead wires, defective splices, porous liners, and 
ply separations. Look outside for deeper-than-surface 
cracking and undue aging. 

How many people buy retreads? Estimated sales (Na- 
tional Tire Dealers and Retreaders Assn.) will put 37.4 
million on the road this year. That compares with 116 
million new tires for the replacement market and 48.5 
million OE tires. 

No short cut to permanent repairs. Punctures, nail holes, 
and cuts up to !4 inch can usually be repaired (but tires 
are usually through if they have been driven even a short 
distance flat or nearly flat). Plugs and aerosol sealants 
should only be driven below 50 m.p.h. and for no more 
than 100 miles. Permanent repairs can be made only 
from the inside. The carcass must be checked for damage 
invisible from the outside. Some holes are bigger on the 
inside and will grow unless properly repaired. 

Do tires need breaking-in? The RMA recommends a 
50-m.p.h. break-in for 50 miles. Goodyear endorses that, 
but adds: *Nothing would happen if you did not break it 
in. Every tire we make we rate at 100 m.p.h. for 100 
miles." Fred Buddenhagen at BFG thinks a break-in is a 
good idea. It equalizes stresses in the tire. Normal city 
and suburban use is a break-in. What you don't want to 
do is put four brand-new tires on your wagon the same 
morning you're leaving on a long trip with your wife and 
five kids and all their luggage. Use the tires locally first. 

Worrying about blowouts? Most people are probably still 
convinced that blowouts are the biggest danger connected 
with tires. About 35 years ago, that was true. Not today. 
We got the answer from test drivers who routinely make 

Continued 
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BELTED 


The belt is a non-stretching hoop 
around the tire carcass (under the 
tread) which eliminates stretching 
and shrinking of the tread. 


BIAS PLY 


FOOTPRINT WIDTH 


RADIAL PLY 


| FOOTPRINT WIDTH | 


Under a side force, radial tires 
maintain a full-width footprint. 
This is made possible by sidewall 
flexing and rim-to-tread offset. 
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PS Extra: TIRES < blowout tests at speeds up to 130 m.p.h. by exploding 


dynamite caps carried on the sidewall. They say the 
blowout force does not throw the car out of control, 
because its thrust is too small to have any effect 
against the kinetic energy stored in the speeding ve- | 
hicle. They say stability is not a problem, and feel 
that any competent driver can handle a blowout at 
any speed. 

Tire experts point out that blowouts are pretty rare 
these days. If you're thinking about tire safety, you'll 
find that safe handling (steering response, sidebite) | 
is harder to get than freedom from blowouts. Don't | 
think “handling” is just for hot-rodders. Tires that 
improve your car's handling are safer tires. 

No future for rayon? About 90 percent of today's OE 
tires have rayon cords. The rest is split between ny- 
lon and polyester. Most replacement tires have nylon 
cords, but polyester is gaining. Rayon gives a soft 
ride and runs quietly, but some tire makers are phas- 
ing out rayon because it will not withstand extreme 
heat. When nylon gets hot, it sticks to rubber. Rayon 
separates. This led to Dynacor—a new type of rayon 
with improved adhesion to rubber. Rayon cords used 


Footprint is deflected from to be prestretched. Dynacor is stretched under dip- 
its straight path by a side ping, which assures better penetration of the dip. 
force because the tire flexes E : die н 

in the-direction af the.side Tyrex Inc. says that separation is no greater risk with 
force. The deflection angle rayon than with nylon. Police cars and racing cars 
is called slip angle. The tire use nylon tires, however. So do trucks. This doesn’t 
traves niot where: Its point: mean you can’t drive fast with rayon tires. Pirelli 
ing but on a tangential ak Il- | di 5 | | 2 
course. Fast cornering makes an all-rayon ra al tire called CN-72 that's 
means high slip angles. intended for sustained driving at 130 m.p.h., with 
"Rain tire" was developed by Uniroyal on a other one has an old-type tire and skids side- 
wetted skid pad. Both these cars are doing about ways, out of control. Even rain tires run with 


30 m.p.h. The car in front has rain tires; the high slip angles in such conditions. 
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| Standing wave deforms both tread and sidewall in 
Goodyear's original-equipment tire when drum-tested 
at 140 m.p.h. Failure is only a question of time. 


| occasional speedups to 150. Rayon's biggest advan- 
| tage is probably cost—48 cents a pound, against 82 
cents for nylon and 90 cents for polyester. 
Polyester is a new material. This year it will go into 
75.8 percent of all Goodyear tires. According to Fred 
Kovac, manager of Goodyear’s fabrics department, 
| polyester is better than nylon in these areas: tread 
| wear, quietness, high-speed impact strength, uniform- 
ity, stability, dampening, joint slap, and flat-spotting 
(nylon's worst drawback). Polyester is better than 


Î rayon for strength, durability, speed, ride, uniformity, 
Ea fatigue, cut growth, and roll resistance. 


Why don't extra-wide tires wear well? In proving- 
ground tests, 70-series tires show about 10 percent 
| longer tread life than regular tires. But in the hands 
of the public, they give up to 30 percent less tread 
life! Why? Look at the cars they're used on. GTOS, 
hot Chargers and Mustangs. And who's driving them? 
Now you get the picture. A wear index established by 
Henry Hodges (Nevada Automotive Test Center) 
shows that your tread life will double if you stop hot- 
| rodding and do only normal city and suburban driving. 
Here are the figures, with the lowest index number the 
| longest tread life: Racing 1.0; hot-rodding 0.7; moun- 
tain roads 0.5; city streets 0.4; suburban roads 0.3; 
superhighways 0.2. 

Doesn't the extra width have anything to do with it? 
Yes, it's a factor. Because there is more rubber on the 
road, the load on each square inch of footprint is 
lower. 'That means reduced friction, which leads to 
| high slip angles in cornering, lower wheelspin limits in 
Continued 


EQUIVALENT TIRE SIZES 


In identical test, 


Goodyear's Polyglas (belted 
bias-ply) tire shows significantly smaller wave. 
That means that tire has higher speed capacity. 


Loaded radius (in footprint) 
is shorter than normal radi- 
us. At high speeds, the flat- 
tening of the tread and its 
return to normal curvature 
sets up a standing wave in 
both tread and sidewall. 
Since footprint area is 
shorter than freely extended 
tire segment, tread con- 
traction occurs within and 
around the footprint. 


| RADIAL- | RADIAL 
SIZE PROFILE PROFILE SERIES | PLY PROFILE PROFI LE SERIES PET 


Chevy ТЕ 6.95-14 175814 Ford 
185R14 | T-bird 
195R14 | Riviera 
205R14 | Toronado 
215R14 | Cadillac 


225R14 | imperial 


Mustang i 7.35-14 


7.75-14 | 
8.25-14 
8.55-14 
8.85-14 


| Charger 
Chevrolet | 
Chrysler 
| Pontiac 


| 9.15-15 


7.75-15 195R15 
8.15-15 | 205R15 
8.45-15 215R15 
8.85-15 225R15 
9.00-15 
235R15 
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acceleration, and lower locking limits in braking. All of 
this translates into more rubbing against the road sur- 
face, i.e. increased wear. 

Then why do these tires offer better cornering and 
accelera.oa3? ‘the соеіпс.епі or friction between tire and 
road rises when tire temperature increases. That means 
more friction and better traction and sidebite with a hot 
tire. In hard driving, the tires run hotter. The 70-series 
tires are built to withstand heat, but in return the tread 
wears out. 

What’s holding up the radials? Belted radial-ply tires 
promise a solution to practically all passenger-car tire 
problems (see chart on top of page 140). But you don't 
see many on U.S. cars. (They’re standard on most 
French and Italian cars). High cost is one reason, low 
availability another. Detroit objects to low-speed 
harshness even in all-rayon radials. Mustangs and other 
Fords with the 427 V-8 are the only Detroit cars with 
radials as standard right now. American Motors, Ford, 
and Pontiac have made belted bias-ply tires optional 
on some models. Will this tire kill the radial—or pave 
the way for it? Sentiments and opinions vary greatly. 

Goodyear says, “In 1972 belted bias tires will take 
90 percent of the OE market.” B. F. Goodrich and 
General feel that belted bias is a step in the direction 
of the radial tire. Armstrong has never considered mak- 
ing radials, but was first in the U.S. with a belted bias. 
They think they’ll soon stretch tread life as long as 
the auto makers’ 5/50 warranty! 

The industry agrees on one thing: Radials should be 
fitted on all four wheels (because of their different handling 
characteristcs). Radial-ply snow tires are available, and 
so are 70-series radials. 

Camper and trailer tires. For towing, Detroit recommends 


Wet stopping test shows value of tread patterns full stop. The white car is equipped with an older 
that give escape routes for the water. The car Uniroyal tread pattern and is shown still in mo- 
with Uniroyal Laredo tires (right) has come to a tion after it has hit the barrier. 
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ed weight of around 6,000 pounds. 


a trailer package that includes tires with a higher 
load rating. Standard tires will be overloaded the 
minute you hitch up a heavy trailer. 

If you tow a tent trailer or boat trailer, with 
eight- to 12-inch tires, remember that they turn 
much faster than the car tires and are prone to 
overheating at even moderate speeds. Avoid over- 
loading, and run with maximum recommended 
inflation pressures. Travel-trailers usually have 
adequately sized tires, but for rough-road use 
they haven’t enough impact strength. For that, 


ae : use steel-belted or fiber glass-belted tires. 


Pickup trucks with camper bodies have a load- 
Make sure 
your tires’ load rating meets the actual load, 
preferably with some safety margin. Normal 
light-duty truck tires cannot handle this—there 
| have been cases where tires actually caught fire 
as a result of running hot. Mobile homes come 
with hefty truck tires and have few problems. 

What about private-brand tires? Private brands 
have a very big share of the replacement market. 
Tires such as Atlas and Allstate are made by 
the big tire companies to Atlas and Sears, Roe- 
buck specifications. Both Atlas and Sears main- 


А \ tain independent test establishments to make 


sure their tires meet their standards. Atlas has 
three suppliers: Goodyear, Firestone and Uni- 
royal. Most Allstate tires are made by Arm- 
strong (radial-ply Allstate tires are made by 
Michelin). 

Is the rain tire nonsense? There are many ways 
to improve wet traction (pictures on page 148). 
Two key improvements are belts to prevent foot- 
print squirming and provision of grooves and 
sipes for drainage. Do 70-series tires tend to 
hydroplane more than regular-width tires? Don't 
| confuse hydroplaning with wet skidding. Ford 
had no hydroplaning trouble at Le Mans in 1966 
when their cars were doing 200+ m.p.h. in 
streaming rain on stiff, flat Goodyear racing 
tires with a full nine-inch tread! 

How good are tire studs? Studs will fit in all 
tires, with or without snow treads, radial-ply, 
or bias-ply. The New York State Department 
| of Public Works made traction tests with two 
| 7.75-14 tires of the same tread design, one with 
67 studs, the other without studs. On ice, the 
| studded tire had 38 percent better traction below 
| 20 degrees F. and 40 percent better above 30 
degrees. On packed snow, there was only nine 
percent improvement. 

King D. Bird, head of Cornell Aeronautical 


"W Laboratory's vehicle research, puts it like this: If, 


| at around 32 degrees, studded tires on the rear 
wheels only will reduce stopping distance on ice 
about 30 percent, studded tires on all four wheels 

Continued 
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AT 60 M.P.H. EACH SECTION FLEXES 
855 TIMES PER MINUTE (155R15) 

Cord angles change when a bias- 
ply tire flexes. This internal fr.c- 
tion builds up heat. More plies, 
more heat. Radial plies flex with- 
out friction and tire runs cooler. 
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Hydroplaning occurs when there's 
no escape route for water. The 
water, forming a wedge in front of 
the footprint, then tends to lift the 
tire clean off the ground. 
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Tread-wear indicators show standard OE tire Studs for grip on ice are inserted into the tread. 
worn out at 20,027 miles. Belted tire (right) ran The studs are made of ultra-hard tungsten carbide 
20,027 miles under identical conditions. and have a base plate for retention at high speed. 


wil bring stopping distances down about 50 percent. 
How to buy a tire. The best tires for your car depend on 
your type of service. To get top tires, you'll have to pay 
more. No matter what your budget is, you now have some 
guidelines: If you want reasonable tires at half price, try 
— ——— retreads. But check them carefully be- 
Tire impact strength is measured by forcing а Мен fore you buy—and buy only guaranteed 
tread of a correctly inflated tire held stationary. retreads. There’s nothing wrong (or 
м — | a unsafe) with low-price (say third line) 
o tires of reputable brands. They just 
won't give you very long tread life. On 
the other hand, superpremium tires last 
long around town but are not recom- 
mended for fast driving. OE tires are 
probably better than you think. You 
could do a lot worse than to replace 
with the same type of two-ply tire that 
came on your car. If you want more 
tread rubber and better appearance, 
look to premium tires. For hauling 
heavy loads at high speeds, get oversize 
tires if your rims are wide enough and 
your fenders give enough clearance. If 
not, fit belted-bias or radial tires. For 
best performance and handling, wet or 
dry, you'll want 70-series tires—radials 
if you're willing to pay the price. 
Belted-bias tires come close in many 
ways. The normal two-ply 70-series 
tires come out short on tread life. Snow 
tires are for mud and snow but are not 
much help on ice. You'll need studs for 
top safety on icy roads. No matter 
what tires you buy, watch inflation 
pressures. That's the key to both dura- 
bility and safety. 
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Brake tests on ice with studded .ires show no loss 
of efficiency in the first 10,000 miles, according 
to W. P. Miller, chief engineer of StudeGrip Division. 


Lessons from racing improve standard tires 


LOW CORD ANGLE 
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HIGH CORD ANGLE 


high-speed stability and total disregard for harshness. Ordinary 
tires have high cord angles for best ride. Cord angles of modern 
high-performance tires fall between the two. 


Bolstered shoul- 
der helps stabil- 
ize tire's tread 
and improves 
cornering. 


BOLSTERED 


Sipes are slits in 
the tread ribs. They 
aid traction and cut 
risk of chunking at 
high speed. 


Shoulder vents dissipate heat for cool- 
er running at all speeds. They also 
help provide better traction and side- 
bite in both dry and wet weather. 
Some shoulder vents link up with the 
tread grooves to let water escape to 
the side. Almost-straight grooves pro- 
vide a direct escape route. 


Stabilizer tie bars con- 
nect ribs across the 
grooves for improved 
stability and steering 
response. 


Studded tires show normal tread life at speeds up to 
65 m.p.h. Studs should be used on all four wheels 
—say, snow treads in back, highway treads in front. 


Stopping efficiency on glare ice in- 
creases with the number of studs 
used. Results of tests made by B. F. 
Goodrich, Cornell and New York State 
are given in the text. 
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The idea behind Uniroyal's rain Dunlop's extra-wide SP Sport, a Arrowhead sipes on the shoulders 
tire: Provide the highest possi- radial tire, has a combination of of the Michelin X steel-belted radi- 
ble number of separate grooves straight-through and side-spew аі tire squeeze out excess water 
for water to escape. This La- water evacuation. Dunlop also sideways. There are three mid- 
redo tire has six grooves has more extreme ''Aquajet'' tire tread grooves to give direct drain- 
against normal four. waiting to be introduced. age to the tire. 


| An LE E] 


Ideas for tomorrow's tires. Some tire men think they're 
selling you the tire of the future today. But let's look at 
what the backroom boys are doing. Some are working on 
an all-fiberglass tire—fiberglass belt, carcass, and bead! 
Goodyear is working toward an all-new fiber that they | 
think will take over from polyester about 1977. Asym- | 
metrical mud-and-snow treads have been around for a few 
years. Michelin now has a sports-car tire with both tread 
and construction asymmetrical. The outside shoulder of 
each tire (ie, left shoulder on left-side wheels) is rein- 
forced for higher cornering force. And how about those 
interchangeable treads that Pirelli has introduced in Italy 
(shown below)? Isn't it great the way things never 
stand still? is) 


The shape of tires to come? Pirelli of Italy has de- Instead of having extra wheels with snow tires, you 
veloped a radial carcass with a set of interchange- just jack up the car, leave wheels and tires in | 
able treads. Tread retention is assured by circum- place, and change the treads. The highway tread 
ferential rails matching grooves in the undertread. shown is the famous Cinturato. | 
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Electric eel takes its own picture 

Zap! A Westinghouse laboratory engineer 
in Pittsburgh puts a rod in an electric eel’s 
tank, and: A 600-volt strike shoots out to 
electrodes at the tank’s ends, turns on the 
voltmeter lights at the top of the picture, 
sets off a strobe light and flash lamps, and 
puts a pattern on the oscilloscope. 

P.S.—the engineer wore rubber gloves. 
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Shake folds of new umbrella loose, squeeze єч tips Шейн to ү twirl, push runner to ba spring. 


Taking the balkiness out of the folding umbrella connections, do the trick. 


The foreshortened folding umbrella—the kind that a man puts in 
his briefcase—often requires separate manipulation of rib hinges to 
blossom out for April showers. This one, by Powerite Products, 
Box 17039, Philadelphia, doesn't. It snaps open, even in wind, due 
Collapsed, it's only 17 


to a new hinge design in the folding ribs. 
inches long. Price: $6.95 postpaid. 


The biggest spiral bevel gears ever 
These pieces of hardware weigh five tons 
each and are more than seven feet in diam- 
eter—the biggest spiral bevel gears ever made. 
Machined to a tolerance of a few thousandths 
of an inch, and used to prcpel heavy vertical 
rolling-mill machinery in steel plants, they 
are a product of Wallace-Murray Corp.'s 
Chicago gear division. 


Hinge spacing, new fabric 


APRIL 1968 | 149 


150 


к= n 
i "m s z €. T 
op eZee г 
"Tm. : B he Д 
- 
f FA TER 


POPULAR SCIENCE 


Need a building permit? 
Send for architect’s plans 


Though our plans on the following 
pages contain all dimensions for build- 
ing the barn shown above and at left, 
local ordinances may require a permit to 
erect an unattached structure on your 
property. To secure such a permit, you'll 
have to present a registered architect's 
blueprint with your application. You can 
get one measuring 17” by 22” and ren- 
dered in flat elevation—rather than the 
perspective sketches of our lie-flat blue- 
print—by sending $2 (cash, check, or 
money order) to Popular Science, P. O. 
Box 15, New York, N. Y. 10046. 

Print your name and address. 


for 


By WILLIAM J. WARD JR., АЛ.А. 


A. home owners accumulate 
more and more outdoor equipment, storage 
becomes a major problem. Power mowers 
and barbecue carts have pushed many a 
family car right out of the garage. And 
even if your home has a basement (which 
fewer do, these days), you can’t ride a 
garden tractor down those stairs. 


50 pages of 
| home-improvement 


Ifa d i TOR 
| | | | m 


Garage overcrowded? 
No shelter for yard 
equipment? Here's an 
attractive solution — 
easy to build from our 
lie-flat blueprint 


Little Hed Barn 


Back-Yard Storage 


All this explains the sudden upsurge in 
the sale of metal or plastic storage shelters. 
But so many of these are eyesores that 
PoPULAR SCIENCE has received numerous 
requests for plans for an attractive wooden 
structure. When the editors asked me to 
draw up plans, I remembered how often I 


Continued 
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have been struck by the fact that on many 
farms the barn is more attractive than 
the farmer’s house—or even the farmer’s 
daughter. So wouldn’t a scaled-down ver- 
sion be a charmingly unexpected note in 
the suburban yard? As I worked out the 
details, I found this design also permitted 
many practical storage features that would 
be awkward to work into a conventional 
box-shaped storage shelter. 

Small box—big capacity. Our miniature 
Pennsylvania Dutch barn requires only 
an 8'-by-12' site, and boasts a 4’-wide slid- 
ing door through which you can drive a 
mower or tractor. To get at hand tools, 
you just open the Dutch door at one end. 
At the opposite end, there's a high door 
for out-of-season storage of folding lawn 
furniture or storm sash. A rope and pulley 
under the extended ridge helps you haul 
things up out of the way. 

Every cubic inch of this shelter can be 
put to use. 

The poured-concrete footing should ex- 
tend below the frost line. Within it, pour 
a 4” slab over well-tamped gravel or cin- 
der. Lay one course of partition blocks 
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as shown, and fasten the two-by-four sole 
plate to the blocks with anchor bolts em- 
bedded in concrete-filled cores. Drop in a 
bolt about every 4’. 

In assembling the trusses that deter- 
mine the double pitch of the roof, cut one 
set of rafters, joists, and beams and lay 
them out on a flat surface. When you’re 
sure they are exact, use them as templates 
to cut all other truss pieces. After the 
framing is complete, apply tongue-and- 
groove vertical siding, cutting all pieces 
long enough to extend 2” over the blocks. 

If an attic floor is desired (it can be ply- 
wood or merely loose planks), install it 
before continuing the siding up the gable 
ends. Note that this surface projects be- 
yond the lower siding. 

You can make up the weather vane as 
a unit in your shop, and simply nail 
through the base blocks to anchor it at 
the center of the ridge. Make sure the rod 
passes about 114” into a hole drilled in the 
ridge. Notch the roof sheathing around 
the base blocks; to prevent leaks, caulk 
and install flashing when you apply the 
cedar shakes. 
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For a custom-made, maintenance-free floor, you seed colored 
vinyl flakes between coats of crystal-clear plastic 


The intriguing pour-and-scatter process 
of laminating a floor has slipped from the 
professional applicator’s grasp into yours 
and mine, to add still another technique 
to the do-it-yourselfer’s list. 

Essentially what you produce when 
you sow a seamless floor is a three-dimen- 
sional coating in which colorful plastic or 
metallic chips are suspended in clear 
acrylic or urethane plastic over an opaque 
base coat that you apply like paint. 


As a flooring it is continuous, durable, 
decorative, and practically maintenance- 
free. The floor never needs waxing. Since 
you pour and roll it into place, you can 
extend it into tight, oddly shaped corners 
(where fitting sheet flooring would be a 
chore), right up to a tub, or over a cove. 

It is suitable, too, for kitchen and bath- 
room counters and shelves, indoor and 
outdoor table tops, bathtub surrounds— 

Continued 
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Old floors that are sound, level, and smooth need 
only to be cleaned before application. But with 
wood floors in poor condition, as at left, easiest 
way to provide good base is to nail down under- 
layment of plywood, hardboard, or particleboard. 
No seamless system will bridge cracks, so gaps 


and even for coating a whole shower or 
cast-in-place tub. 

The coating can be applied over any 
sound old surface, including plywood and 
concrete and all the usual resilient floor- 
ings such as asphalt tile. Major excep- 
tion: The maker of Flecto Seamless, the 
product you see in the photographs, does 
not recommend applying it over cork. 

. Although seamless flooring is new on 
the retail market, it has been tested over 
several years of professional application. 


Surface preparation depends on the type and condition of floor 


between underlayment—or old floor tile—must be 
filled (center). When crack filler has dried. sand 
smooth. Opaque base coat must be applied to 
underlayment or old floor. Quick way is to pour 
and roll, as at right. Where there's danger of bleed- 
through, as with floor tile, apply sealer coat first. 


At prices of one to several dollars a 
square foot installed, it's been limited 
to luxury homes and businesses. But 
when you do the job yourself, any home 
can have a seamless floor for 50 to 80 cents 
a square foot—depending on how thick 
you decide to make it. 

Flecto Seamless is sold in retail stores 
in kits with a choice of 10 color combina- 
tions. Price: $16.30 for 25 square feet, 
$28.80 for 50 square feet, $45.10 for 


[Continued on page 212] 


Coat, scatter, sweep, coat, sand—these are the foolproof steps 


Plastic coat into which chips will be sifted is ap- 
plied atop base coat, working only 16 sq. ft. at a 
time with short-nap roller (below left) or paint- 
brush. Scatter chips evenly over area, leaving nar- 
row wet border for overlap of adjacent area. Con- 
tinue coating and sowing, area by area, until floor 
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ES 


is covered. After two hours, sweep up excess flakes 
(center). Patch any bare spots. Let dry another 
hour or two before rolling on top coat of plastic 
(right). Next day, sand with 80-grit garnet paper 
(facing page), using pressure you would to scrub 
a floor. Dust and apply one or two final coats. 
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By JACKSON HAND 


PHOTOS BY ORLANDO GUERRA 


Y.. can’t get wood in a handier form 


than plywood—always as wide as you need 
it, flat and warp-free, uniform in grade, 
easy to finish, economical. When your 
project calls for a fine cabinet wood, cab- 
inet-grade plywood gives you woods so 
rare and expensive you’d have trouble 
finding or paying for them in solid form. 

The most popular of the cabinet woods 
put out in plywood form are mahogany, 
Philippine mahogany, birch, maple, pine, 
walnut, cherry, rosewood, teak, oak, and 
limba (or Korina). 

It would be a remarkable lumberyard 
that had all in stock. However, all are 
made by leading plywood manufacturers 
who have distribution centers in every part 
of the country. You can order anything you 
need for quick delivery. 

Kinds of cores. When you select a cab- 
inet-grade plywood, your basic considera- 
tion is the face veneer. That determines 
what the end product will look like. How- 
ever, it is the core that determines its work- 
ing characteristics. 

You'll find three kinds — lumber core, 
plywood core, and particleboard core. You 
may not be able to specify which you'll get 
with a given veneer. Manufacturers do not 
normally attempt to supply all faces on all 
three cores. 

Here's what to expect from each core: 

e Lumber-core plywood has its veneers 
laminated to solid boards, edge-glued the 
width of the full sheet. Usually the core is 
basswood, gumwood, poplar, or other spe- 


Three edge treatments you can use when building 
projects of cabinet-grade are shown here. One of the 
easiest is gluing on the paper-thin wood tape that's 
available to match most common woods. Painting 
edge black, as at center, often goes well with modern 
design, as does the untreated plywood core at bot- 
tom. The plies must be solid, however. 


cles that grow rapidly and are readily 
available. The grain of the core runs with 
the grain on the face and back; the only 
layer with grain running at right angles is 
the crossbanding just below the faces. 
Continued 


look in plywood construction. Here are examples of what you can do 


A plain butt joint is good with lumber-core plywood 
if you stain the core to match face, Work with sarri- 
ples of both until you find the formula since same 
staining won't be right for both face and core. 


Strip of solid wood matching face veneer gives the 
neatest, cleanest edge of all. Glue it in place. If you 
can't find solid wood, carefully rip strips about 1% 
inch thick from scraps of the plywood itself. 


How many plywoods can you spot? Check yourself 


with the full-color section that begins here 


Thus, lumber-core plywood handles very 
much like solid wood, and is much easier to 
work with than boards would be in such 
tough species as birch, maple, and oak. A 
generally acceptable stain job is possible 
on the edges of lumber core. Screws hold in 
it as well as in ordinary lumber. There is 
a minimum tendency to split. You can rip 
narrow grainwise widths without having 
the piece disintegrate on the saw table. Be- 
cause the core is wood in its ordinary form, 
you can glue it by standard procedures. 

ө Plywood core, as used for fine hard- 
wood-face veneers, usually looks like that 
used for softwood plywood. However, you 
may occasionally discover that the cabinet- 
grade material will vary from the five plies 
standard for 34-inch fir. Much plywood 
imported from Japan has seven plies; they 
are merely thinner. Sometimes these bur- 
ied plies are Philippine mahogany or other 
tropical woods—which has a bearing on 
how they finish. Plywood from the Scandi- 
navian countries may have nine plies. The 
high is reached in Russian plywood, if you 
should ever run across a sheet of it. It may 
have more than a dozen. 

Except for appearance, there is little dif- 
ference in your workshop. Plywood core 
material holds screws and other mechani- 
cal fasteners well on its face, not on the 
edge. It has good dimensional stability 
and is strong. The edge presents an es- 
thetic problem, although you can visit any 
furniture shop that features Danish mod- 
ern and see the edges treated as a design 
feature—not as an eyesore. 

€ Particleboard core is becoming more 
common every day for reasons of economy 
—the same reasons particleboard came into 
being in the first place. Dimensional sta- 
bility is best of all three plywood types in 
this material. There is no tendency for 
sheets to warp in normal properly finished 
uses. 

Particleboard cores are, however, not as 
strong as plywood or lumber cores. They 
are less resistant to denting. They do not 
hold screws or other fasteners as well. You 
must use longer screws if you turn them 
into the edges. You get the best results with 
sheet-metal screws driven into the face. 
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Because of the texture of a smooth-cut 
core edge, you cannot expect good results 
with glue since the glue line is relatively 
skimpy. To overcome this, rub glue into 
the textured edge and let it dry smooth. 
Then apply more adhesive for the clamp- 
up or other assembly. 

Some manufacturers make available a 
special filler for use with particleboard 
core, to make it smooth. Since the core is 
uniform and without voids, other than the 
normal texture, you can shape or plane the 
edges. 

Kinds of laminating adhesives. The glue 
used to laminate the plies in a modern 
plywood is infinitely more resistant to 


moisture than that used even a few years . 


ago. Some manufacturers now use what 
would qualify as an exterior glue for all 
their production. 

This means that nowadays you can for- 
get delamination due to moisture — in 
years past this was a disadvantage in ply- 
wood for use in such things as dry sinks 
or cocktail tables or bars. With a good 
water-resistant finish, just about any ply- 
wood can be considered waterproof. 

Beyond this, Philippine mahogany and 
some teak are produced with urea-formal- 
dehyde, melamine resin, or phenolic ad- 
hesives, which qualify them as genuine 
marine plywood. Some of these glues, how- 
ever, tend to stain the wood, and this 
makes their use impossible when wood-hue 
colors must be maintained. 

How thick is it? By unofficial definition, 
cabinet-grade plywood is 34-inch thick. 
Commercial standard 35-61 allows a plus 
or minus of 1/32-inch, and new standards 
are in the offing that allow plus zero, minus 
3/64-inch. For most projects, you do all 
your computation on the basis of 34-inch 
thickness. 

Plywood faced with cabinet woods is 
also standard in 14-inch and is made in 1%, 
31e, 38, 16, апа 5$. You would find these 
latter thicknesses available only on order, 
probably with some delay, and at custom 
prices. If you should need thicknesses 
other than 34 and 14 inch, you might save 
time and money by laminating them your- 
self, using 14-inch hardwood plywood for 


Continued 
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the face and cheaper material to build up 
thickness. 

The problem of edges. For most fine 
work, you’ve got to do something about the 
exposed edges of plywood. Even lumber 
core, carefully match-stained, doesn’t 
come out well enough for really high-grade 
cabinet work. 

Try to design your projects so a mini- 
mum of edge is exposed. For example, 
edges at the ends of a cabinet show less 
than they do in front— they show less 
near the bottom than near the top. . 

Since there are normally no voids in the 
cross-laminations of plywood-core stock in 
cabinet grades, you sometimes come across 
designs that accept the edges as a virtue, 
rather than a blemish. This is particularly 
true with plywood of seven plies — even 
more so when the internal plies are lauan 
or other hardwoods which will finish nicely. 

Finishes for cabinet-grade plywood. Care- 
fully machine-sanded in manufacture, ply- 
wood is smoother and more level when you 
buy it than you can ever make it by ordi- 
nary home-shop sanding methods. In the 
factory, it goes through huge drum sanders 

[Continued on page 208 
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Best system of application is to roll out zigzag pat- 
tern next to previously painted area, then smooth 


Typical pad-type applicators: lamb's-wool mitten for 
impossible surfaces such as pipes; edger with rollers 
that hold it away from adjoining surface in corners; 
wide foam-backed pad for exterior work; wool pad for 
stains; tiny short-pile dauber for trim. 


out paint uniformly. Finish with slow strokes, work- 
ing from newly painted area into previously painted. 


Typical range of roller shapes and sizes includes 
familiar 7” and 9” models; narrow styles for tight 
places; conical shape for work in corners; and a V 
shape which can be used for corners, V-grooved pan- 
eling joints, and close-quarters rolling. 
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IMPROVE YOUR HOME 


You Should Try the 


These best of all paint 
applicators have come a long way 
since they were introduced 


By JACKSON HAND 
= 


Lm fastest way to get paint where you 
want it is with a roller. If you use the 
right roller and use it properly, it can 
ilso be the neatest and most efficient way 
io paint. Use the wrong roller in the 
wrong way, and you can't turn out a 
worse mess. The same goes for many new 
paint applicators on the market, some so 
sood you'll wonder why they took so long 
jo invent. 

At the beginning, a paint roller was a 
oretty expedient gadget. You weren't ex- 
pected to do well with one—but the as- 


sumption was that you weren't bright 
enough to paint with a brush. Then the 
paint people, the roller makers, and the 
producers of some synthetic fibers got to- 
gether. What they have come up with is 
far from a makeshift paint spreader. 

The synthetic fibers. Although many 
rollers and other applicators are still 
made of lamb's wool and mohair—and 
they are good enough for their specific 
purposes—most rollers today are made of 
Union Carbide's Dynel or of Du Pont's 
Dacron. 

Synthetic fibers had to come. Latex 
paints demand them—and water-thinned 
materials now account for more than half 
of retail paint sold. In water, natural 
fibers turn soft and floppy. Both Dynel 
and Dacron hold their form in latex 


paints, wash easily, and return to like- 
new when dry. A roller of synthetic 
fibers is good for many, many gallons of 
paint. 


Continued 


Typical range of roller covers: nubby, for texturing; textured surfaces and smooth masonry; 34", for 


carpet, for stippling; foam, for enamels; mohair; 
synthetic 14" nap, for most work; 1/5" synthetic, for 


rough masonry; 114”, for extremely rough masonry, 
link fences. All are available in 7" and 9" widths. 
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What to look for in the new paint rollers | 


have been used for about a pint of paint. There's © 
mileage left in one; the other can be thrown out. " 


Average-price synthetic (cost: $1.29) at left con- 
trasts with cheap rayon cover of right roller. Both 


Since the thickness and stiffness of 
man-made fiber can be controlled, it is 
possible to adjust the nature of the fiber 
to the required length. Thus, rollers made 
for jobs that require longer nap (or pile) 
can use fiber with more body. Finally, it 
is much easier to control the density of 
the synthetic pile. 

You may not find rollers labeled “Dy- 
nel" or *Dacron," but in most cases the 
roller maker has a recognizable trade- 
mark of his own, such as Baker's Bak-O- 
Nel or EZ Paintr's Pronel. 

How to pick a roller. A paint roller is 
a handle and a cover. You buy them to- 
gether the first time, and a good handle 
wil last many years. 
start buying replacement covers that you 
may make a mistake. 

Some dealers display—even promote— 
throwaway rollers. You can pay as little 
as 75 cents for two rayon rollers in an 
unmarked plastic bag. They may even 
have a long-nap look of luxury about 
them. But they won't paint. You end up 
blaming such innocent people as the man- 
ufacturer of the paint or the company 
that made the handle. Please don't. 

Spend twice that—or more—for one 
cover. Wash it—an easy job with latex 
paints—and use it many times. Cost be- 
comes insignificant. You get a respect- 
able job. 

Fiber length. Long-nap rollers are for 
rough surfaces. Shorter-nap rollers lay 
on a smoother coating. 'This sets up a 
good rule of thumb: Always use the 
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It is when you 


shortest nap that's compatible with the job. 

For most work you'll do, this means a, 
l4-inch pile. For very rough plaster, 
masonry, blocks, and similar degrees of 
texturing, move up to % inch. Very | 
rough masonry might call for 34 inch." 
Use a roller with a nap as long as 104 
inches for such problems as chain-link 
fences. 

Fiber density. The density of the pile" 
—the space between fibers—is an impor- | 
tant factor in coverage and speed. If the 
fibers are too close together, there's no | 
room for paint. If they're too far apart, | 


It's easier now to recharge 


i — 


Tilting half-gallon bucket is shown fitted with a paint- 
tight tray. To reload the tray you simply tilt the * 
outfit—more paint comes up through the opening. | 


5 а ЖОЕ 


Covers with long nap (left) must have pile closely 
spaced to prevent matting. Test springiness and 
check density of big, shaggy rollers. Feature to look 
for in handles is easy cover removal. Wire-cage va- 
riety (center) is made by several manufacturers. 


they don't provide the capillary action to 
hold a full load of paint. It is not easy to 
appraise this quality. Laboratories do it 
by weighing a dry roller and comparing 
it with the weight of one loaded with 
paint. Your best bet is to spread the 
fibers with your fingers. If you can see 
through them to the base of the fabric, 
they're too sparse. 

Fiber denier. 'This is the thickness of an 
individual fiber. You've heard the word 
in.descriptions of nylon stockings. De- 
nier is carefully balanced against fiber 
length, so that the roller will be neither 


ller—an important feature 


TE. 
Eu 


For big jobs—when you are using a lot of paint— 
this grid of expanded metal hooks inside a five-gal- 
lon pail. You can also use it in tray (photo, right) 


for nonskid roller loading. Just bend the bottom legs 


Handles with wingnut cover change are cumber- 
some compared with slide-off type. Most rollers with 
14 " or higher pile (right) show a definite lean, Paint 
is applied smoothly when the roller rotates in oppo- 


site direction. Here, counterclockwise roll is best. 


too soft nor too stiff. Fibers must have 
enough spring to work into the low spots 
of a textured surface, yet not so much 
that they tip-scratch the paint that they 
deposit. 

Core composition. A cheap cover may 
be on a core like that of a roll of paper 
towels. The fibers won't stay stuck. You 
can't take the cover off and put it back on 
the roller. It falls apart when you wash 
it. Good cores are plastic or plastic-im- 
pregnated, often with phenolic resins, and 
stand up through much use. 

Roller shape. A roller should be a rea- 


Continued 
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forward and slip it into the tray. Both accessories 
are made by EZ Paintr and sold at hardware stores. 
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Pad applicator paints speedily when used with a 
slow back-and-forth dragging motion. To get good 


sonably perfect cylinder. For most trou- 
ble-free use, however, the ends should be 
slightly beveled. If they are not, the 
paint will gradually force the fibers at the 
ends into little frills which then overload 
and leave little dabs of paint which you 
must roll out—leaving more little dabs. 

Roller handles. The best handle is one 
that lets you slide covers on and off with- 
out wingnuts. Some are sheet metal. 
Others are a basket of metal rods. They 
make a snug fit with the roller cover, 
holding it in shape, but they let go of 
the cover when you want to slip it off to 
make a change. 

The roller should spin without drag, 
but if it is too loose, it may coast at the 
end of a stroke, spraying paint—or it may 
still be spinning when you put it against 
the wall, making a smear. 

The handle on the roller tends to be 
skimpy on some makes—even some with 
good overall quality. Be sure you like the 
feel of the handle, because you'll have it 
in your hand a lot. See that there is pro- 


Here's another nonroller paint applicator 


Paint goes on scrub-brush fashion with Ruff Rider 


from H and G Industries, Belleville, N. J. The brush 


has one row of bristles set apart from the others. 


а 1" 


the best job fastest: 


How to use a pad-type applicator properly J 


coverage without sags, run edge of pad (right) 
under butt edge of beveled siding or shingles. | 


vision for attaching the roller to an ех- 
tension for work on high walls, ceilings, 
and floors. 

How to use a paint roller. Smooth* 
painting is built into a good roller, and 
you don't have to do much about it.: 
Here are some pointers to help you d 


1. Season the roller by wetting it with 
water—or paint thinner if you're working 
with an oil paint. Roll it nearly dry o 
newspapers. 'This helps the roller load 
up properly—and you'll find it easier to 
clean after the job. Some experts also 
recommend rolling a first light load of- 
paint on newspapers to wet down th 
roller uniformly. 

2. Work out a system that suits you 
for handling corners, edges, close-up 


areas around trim. Try the special roller, 
shapes. They work for some people— 
others prefer to cut around abstractions? 
with a brush. If you do this, be careful, 
to feather out the edges, to avoid “fat’’! 

[Continued on page 206] 


You use this row to get under shingles and siding 
(below, left). Then you brush the paint on the flat, 
surface with a slow back-and-forth motion. 
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By ROBERT P. STEVENSON 


Pamphlets and other advice to help with home-improvement problems 


A free booklet I've just seen has a very catchy title— You Can Build 
It With Your Chain Saw. You can, too, all sorts of useful things—for 
your home, your yard, or a rustic camp. Send a postal, asking for the 
booklet, to Omark Industries, Portland, Ore. 97222 . . . Another, giving 
advice for applying Melamite decorative laminates to kitchen counters, 
comes free from the Advertising Dept., Johns-Manville, 22 E. 40 St., 
NYC 10016... Would you enjoy help from your wife (or girl friend) 
in fixing your home? 'T' here's a booklet for her, too, that'll show her 
just how to go about developing this fine idea. It's called With the 
Woman in Mind. Send a quarter to Rockwell Mfg. Co., 878 N. Lexing- 

4 ton Ave., Pittsburgh 15208. You'll also get a sales pitch for Rockwell 
shop and garden tools. But what’s wrong with that? 


A three-car garage: the latest status symbol? 

> The humorist in the crowd came up with the 
cartoon at left to illustrate a report made here 
[Jan.] that a three-car garage is the latest Cal- 
ifornia status symbol. ГЇЇ repeat the facts—just 
to use the cartoon: An Owens-Corning survey of 
home buyers shows that nearly half of those sur- 
veyed would pay $600 extra for such a garage 
the next time they buy a new home. 


Products that will help you solve home-improvement problems 
Thinking of painting your house? You might try one of the warm, 
earthy colors you see on houses in historic Williamsburg, Va. Martin- 
Senour Paint Co., 2500 Senour Ave., Chicago 60608, produces a col- 
lection of 33 shades of greens, golds, tans, stone grays, browns, and 
brownish reds under license from Williamsburg Restoration, Inc. Mail 

a quarter to the company for a color сага... Cedar shingles on a house 

may show oil spots, mottling, and staining. ‘The Consumer Service Dept., 

| Sapolin Paints, Inc., 201 E. 42 St., NYC 10017, offers a brochure that 
claims Sapolin paint will cure such "cedar bleed”... If you're planning 

to put on a new wood-shingle roof you'll want to know you can now make 

it fire-resistant. You sandwich an underlayment of sheet asbestos be- 

E tween the shingles and 5$" plywood sheathing. Get information from 
s Nicolet Industries, Florham Park, N.J. 07932... 

Now it's "instant" attic insulation. 'That's how 
the Owens-Corning Fiberglass Corp. tags its in- 


sulating batts that go between attic floor joists 
to save you money on winter heating bills... 
But you might create new summer cooling prob- 
lems. I have word from Stephenson & Co., 15752 
ж Industrial Pkwy., Cleveland 44035, that а Flor- 


ida builder includes a Stephenson cupola, four 
6"-by-12" eave vents, and a small fan in many 
of his tract homes. This provides ventilation as 
shown, lowering summer attic temperatures as 
much as 50 degrees and making it possible for 
a five-ton air conditioner to function properly. 


CEILING INSULATION 
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MORE ON THE MATRIX IDEA: 


Last month we introduced designer Ken 
Isaacs and his Matrix Idea, and provided 
plans for one of his Living Structures built 
of two-by-twos. This month, we asked Isaacs 
to design a suite of furniture based on the 
same construction principles. Here are 
plans for a base unit that doubles as a 
seating module or a table, indoors or out, 
plus a storage grid—all of two-by-twos. 


By KEN ISAACS 


WM a handsaw, a wrench, and a port- 
able drill, plus a few ordinary two-by-twos, 
you can quickly furnish a handsome den- 
library or television room. Sturdier, less- 
expensive, or easier-to-make furniture 
would be hard to conceive. 


comfort assured by loose foam cushion and bolster. 
Attached reading light eliminates floor lamp. 
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Seating module has rugged masculine look, with 


А Roomful 
of 2X2S 


All three units shown below evolved 
from my Matrix Idea as applied to what 
I call Living Structures—open-space- 
frame designs that relate the functions 
of furniture to the total environment, or 
matrix. Here, the room itself is the mat- 
rix, and the individual pieces are inte- 


grated toward a single solution of the, 


room’s multiple needs. 

The sketch at right shows only a sam- 
ple grouping, however. The pieces can be 
used individually elsewhere. The seat- 
ing module, upholstered in vinyl, would 
be ideal for an outdoor deck or patio. It 
can be built as a double unit, or two sin- 
gle units can be butted for the same ef- 
fect, with greater flexibility for future ar- 
rangements. 

The corner grouping. If you plan to fol- 
low the arrangement shown you may 
want the top of the matching table the 
same height as the seat platforms; if so, 


Coffee table is same unit minus back, with 34" ply- 
wood top replacing thinner seat platform. Plastic- 
laminate surface is best. Clamp-on lamp is optional. 


^ 
| 
| 


^ 


‹ 


| Designer’s sketch of typical 10’-by-12’ room shows 
how three designs (plus a desk chair) can combine 
to create airy modern study and television den. At 


Storage grid is anchored securely between floor and 
ceiling by two-by-two feet at end of threaded rods. 
Height-adjustment nuts wedge upright units tightly. 


right, three seating modules are grouped with table. 
Guest bed is formed by removing bolsters and slid- 
ing cushion of single module onto corner table. 


cut the table legs only 915" long to com- 
pensate for the extra-thick top. 

The storage grid. This unit offers un- 
limited variations on the arrangement 
shown. For average books, no actual 
shelving is needed; the paired two-by- 
two rails with their center gap will sup- 
port them. The clamp-on desk and the 
platforms (for a portable TV, hi-fi com- 
ponents, large books, or art objects) can 
be positioned to suit you. Since the unit 
doesn't depend on wall support, it can 
be used as a room divider, too. It's not 
fastened to the floor or ceiling, so it can 
easily be moved to a new location as your 
space needs change. 

After deciding which units you want to 
build, consult the cutting schedules to 
determine the running feet of two-by-two 

Continued 
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you'll need. At the lumberyard, select the 
straightest and driest Douglas fir (or 
white fir) on the rack. 

To lay out cutting lengths (for hand- 
sawing), mark cut lines on top and two 
sides of the two-by-two, using a square. 
Leave these lines intact and cut slightly 
beyond them; they'll serve as a guide to 
finishing the ends square with a rasp. It's 


HARDWARE 


34,"-dia. aluminum rod 
Ball-joint socket clasp 
Socket with heavy cord, plug ^ 
(Table light: bolts for clamp) 74 
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best to rotate the piece as you work. 
Assembling base frames. For the seat- 
ing module or table, lay the two-by-twos 
on the floor in final position and mark - 
holes for drilling. All holes are drilled 
on longitudinal centerlines. Use a brace 
and bit or an electric drill for the 516 holes 
through which the corner joints are 4 
bolted. Fasten with !4"-by-3Y5" flathead 
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` | X 5 3/4" DEEP А 
“a | 
A 2x2 CUTTING SCHEDULE: 
Pcs Length Pa 
| 4 To suit Upr 
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/ X 9" LONG ' 4 96 
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HARDWARE 
1/2" HOLE | | 
X 3/4" DEEP م‎ 18 1/4 “x5” f.h. machine sc: 


ak 


x 7/8" DEEP- З A"x2" f.h. machine sc: 
UNDERSIDE 21 34" washers 


8 %"x9" threaded rod 
8 16" hex nuts w/washé! 


STORAGE GRID 


machine screws, countersunk just flush. 
Cut Ње 32"-square seat panel from 14,” 
hardboard; the same size tabletop from 
34” plywood. Lay out mounting holes 
carefully and drill them with a 14” bit, 
countersinking for the flathead machine 
. screws that bolt the panel to the frame. 
Note that each of these passes through a 
pair of crossed support rails. 


HARDWARE 

28 14" X315" f.h. machine screws 
4 14 x41" f.h. machine screws 
8 l4 x4" f.h. machine screws 


68 34 washers 

All screws zinc-plated bright, 

with hex nuts. Table base requires 
no 41^" screws, fewer washers. 


SEATING 
MODULE 
à 

TABLE 
BASE 


Length Part N 1 Se 
Seat li 

10" Legs 

32. Rails 

24" Uprights 
Table 

10" (or 914") Legs 

32" Rails 


4%" Clamp blocks 


| | А a Е á a 
2 р ? J Ф | 
е * > е. 
К с d ком 2 
1 Y E. E oY | 
% | ғ к T d d a wl. 4 
М f A ". 
^ b. М " : 
e d М. a n : , 
| Y^ e Mut 
ad". | 
a) |. at 
| = 
ың 


Each seating module requires a 32”- 
square, 4"-thick cushion of foam rubber 
or plastic. A firm, high-density foam is 
best. Have your foam supplier cut the bol- 
ster to shape. Cover both cushions with 
the simplest kind of box covers, zippered 
along one edge for easy removal. 

Let there be light. To bend the 35"-di- 
ameter aluminum rod for the lamp's sup- 

Continued 
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Back brace bolts through typical three-member joint 
with four 414” machine screws. Gang of 16 wash- 
ers acts as bushing between back and frame. Coun- 
tersink screw heads; use washer under each nut. 


Note photographic ball-joint clamp that grips socket 
for reflector flood at end of aluminum-rod support 
arm. Black spiral cord adds design interest. 


Top back rail of seating module is drilled through 
near both ends to provide snug fit for removable 
light—which pivots and swivels for still more read- 
ing adjustment, or can be aimed up at the ceiling. 


na ee Wu 


port arm, clamp one end in a vise and 
slip a piece of water pipe over the other, 
for leverage. File cut ends flat and clean, 
and attach the ball-joint socket clamp. 
Insert the other end of the arm in a snug 
hole in the top rail of the seating module 
—or in a clamp block, in the case of the 
table or storage grid. The storage-grid 
lights can be aimed at the ceiling for in- 
direct lighting or mounted upside down 
for the desk. 

Use two l4"-by-5" flathead machine 
screws, countersinking the heads, to draw 
each clamp tight against the upright. 
The sockets will take 30- or 75-watt re- 
flector-flood bulbs, which need no shade 
and give a high-intensity light. 

The storage-grid poles. The vertical 
compression units of the uprights are like 
screw-type auto jacks. As each upright is 
positioned and plumbed between floor | 
and ceiling, the nuts are turned to wedge 
the units firmly. It’s a good idea to ce- 
ment a friction pad (of inner-tube rubber 
or felt) on the face of the foot block that 
butts floor or ceiling. 

You can bore straight, deep sockets for 
the threaded rod by clamping each pole to 
your workbench and then sighting along 
the bit and two-by-two while drilling. 

To determine the length of these up- 
rights, measure your ceiling height and 
subtract 11”. Have all uprights in place 
before you cut the horizontal rails to 
length. Drill these members, then use 
them as a guide for drilling the uprights, 
after positioning them with a level. You 
can make adjustments, after assembly, 
by turning the nuts on the lower threaded 
rods to bring members level, then turn- 
ing the upper nuts for final wedging action. 

Round all long corners slightly with a 
plane and rasp and smooth all surfaces 
with fine aluminum oxide paper. For a 
natural finish, apply three coats of a 
clear penetrating-resin sealer, sanding be- 
tween coats. Buff with steel wool, apply 
paste wax, and rub with a cloth. 

The best surface for the tabletop, desk, 
and platforms is plastic laminate. If you 
don’t want to drill through this, bolt 
the plywood in place first, countersinking . 
the heads. Cap the heads with water put- 
ty, sand flush, and apply the laminate 
right over them. The seating-module pan- 
el can, of course, be roller-coated with 
an appropriate paint. "El 
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p your old kitchen cabi- 
nets аге structurally 
s;ound—and your wife likes 
he layout, but not the look 
—think of resurfacing them. 
first make a diagram of the 
ront of each cabinet. 
Number each piece, on the rt Y 
liagram and the piece itself Ж сү = 9 — 
‘doors, stiles, rails, and ‹ | 
lrawer fronts. Since each 
jlece is the pattern for cut- 
ing its replacement, re- 
nove old fronts carefully. 

The new material should 
е the same thickness as 
he old; here, Georgia-Pacif- 
с 34" cherry plywood was 
used. Mark each piece as it 
s cut, and install it. with 
lue and finishing nails. 
Joor edges (right) can be 
jainted or, if you use lum- 
)er-core veneer, stained. 
‘inish the cabinets with 
tain and two coats of var- 
lish or lacquer. Nêw, and 
lifferent, hardware will add 
о the new look. 


How to Assemble the. 


Carpentry—that’s where much 
of the cost of a concrete project 
goes. You can save it all! 


By R. J. De CRISTOFORO 


Y.. don’t get particularly excited over 


the prospect of pouring and finishing a 
large slab of concrete? That’s under- 
standable. But you can do everything up 
to the pouring stage—the design work 
and getting the site ready—and then em- 
ploy a specialist for the finishing touches. 
This will save you a lot of backbreaking 
effort and possibly some real blood-pres- 
sure-raising frustration. You'll still come 
out many dollars ahead. 


176 | POPULAR SCIENCE 


A professional patio-design and con- 
struction organization employs people in 
various categories—designer, carpenter, 
mason. When you take over to the point 
where you eliminate all but the mason, 
you save money and, as important, take 
for yourself the fun part of the project. 
But you want to do it right. 

Why gridwork? There are esthetic and 
practical reasons. A patterned slab is a 
natural way of leaving open spots for 
trees or shrubs. Basic practical reasons: 
A gridwork creates many small slabs; one 
can be replaced with minimum effort and 
without leaving an obvious flaw in the 


patio. If you do the whole job, you'll be 


under considerably less pressure—you can 
do as many squares as you have time and 

energy for. 
Planning. In any form, concrete has a 
Continued 


„ Stakes until you're sure of the patio grade. Use 
pieces of rock, or brick, to shim board up where 
needed. Good slab thickness is width of two-by-four. 


Perimeter boards can be clamped to sturdy 
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Main runners are placed first and fastened to 


„ end stakes to secure position. Next, a line is 
stretched to the perimeter board to line up runners. 
Add enough stakes to keep the runners straight. 
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Square to pen and neat butt joints are im- 
portant for good appearance. Cross-runners can 
be laid in a straight line or staggered. Nail joints 
securely after checking inside corner for square. 
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If a wall is to be added to the patio, its footing 
is poured as a part of the slab. Check local 
code for frost line in your area to determine 
footing depth. Reinforce with wire mesh as shown. 
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When crosspieces are staggered (as shown 
above), they can be end-nailed by spiking 
through the main runners. If pieces are in line, 


spike-nail the first end, fasten other end by toenailing. 


permanence that should make you think 
hard about tomorrow's needs. It’s wise 
to consider the patio slab as one part of a 
larger project that should encompass 
seating, privacy, lighting, shade, traffic 
direction, etc. 

If you plan for it, it's a snap to bring 
electricity to any part of the slab; place 
buried cable before you pour. Is it pos- 
sible you may someday have to carry a 


NAIL 72." strip— Z 
INTO ENOS 
OF GRIDS 


CLINCH 


NAILS 


For arcs or ovals, two stipe of 15" material 
can be bent enough to give you gentle, long-run 


curves. Bend first strip, nail it in place; secure 
second strip to first with clinched nails. 
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stakes longer than needed, driving in until firm, 
and nailing with 8-penny nails. Next, cut them off 
below the patio surface—about grid-piece center. 


waterline across the slab? Set the pipes 
now. If a screen or fence is needed, set 
in the posts when you do the gridwork. 
If you're thinking about a substantial 
wall of block, stone, or brick, include the 
footing as part of the slab pour. And if 


you live in an area exposed to freezing 


temperatures, adequate drainage should 
be provided by a 4" sub-base of crushed 
stone or rock. 

Which wood? Heart redwood has pretty 
much become a standard for concrete grid- 
work. Since all you see is one edge, it's 
okay to economize by using cheaper 
grades. But check before you buy. 
Twisty, winding pieces can be a nuisance 
when you want a straight run. If you 
have to cut out and replace unsuitable 
sections, you may end up paying more 
for the cheap stuff than for better ma- 
terial that would make the job easier. 

When you buy, have a rough sketch 
showing dimensions of the layout. From 
this you can determine suitable lumber 
lengths. Your materials list should con- 
sist of so many pieces 8' long, so many 
pieces 12' long, etc. 

Regular 2" material has eased edges. 
For gridwork, you want a squared edge. 
Square corners make a much neater joint 
where the concrete meets the grid and 
they eliminate the flaking and slight 
cracking that result at the joint when 
corners are rounded. 

Pros rip off the round corners on one 


Stake grid pieces the easy way by cutting 


In splicing grid members, the splices, if possi- 
ble, should be made as in Fig. 1. To use up 
short pieces of stock, use the half-lap joint in Fig. 
2. Here the joint is reinforced with a scab below. 


edge of a regular two-by-four to square 
it, or center-rip two-by-sixes or two-by- 
eights. If your dealer has a planer, he 
can do the job for you—for a few bucks 
more. 

Installation. Complete your excavation 
before starting the gridwork. Stretch a 
line between fixed points to establish 
perimeter points, and for pitch. Since you 
want to be sure that rain and other water 
will run off, 4” pitch per foot will not be 
excessive. 

Install perimeter boards first. 'Then 
put down main runs in one piece if pos- 
sible. Stretch a line for each grid run as 
you go; the assumption is that the in- 
stalled perimeter boards have already es- 
tablished the pitch. Don’t fudge on 
stakes; it's better to have too many than 
too few, not only to maintain the correct 
pitch but to keep long grid runs straight. 
Make the stakes longer than necessary, 
drive them until they are firm, and then 
nail them. Since stakes stay in place, ex- 
cess is cut off at about the center of the 
grid pieces. 

When you cut grid pieces, allow a few 
degrees of relief; that is, cut them slight- 
ly off square. This will assure good con- 
tact at the top edge—the only thing you 
will see after the concrete is in place. 

Use 16-penny nails about every foot on 
the sides of grids, driving them in the 
center until they penetrate about an inch. 

Continued 
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As the concrete is poured it is raked around and 
poked to assure that all spaces are filled. Note the 
well-supported ''bridge'" over gridwork to protect 
your careful carpentry from wheelbarrow's weight. 


Floating can be started right after screeding if mois- 
ture content is correct. Knowing just when to do it 
can mean a good or bad job. Best bet: Pour a test 
slab; use for testing before this and next two steps. 


The projecting nails will lock grid and 
concrete together and assure a smooth 
surface even if there is some settling. 

Last step before you consider the grid- 
work finished is to check each run with 
a taut string; you still have an opportuni- 
ty to raise low spots and lower high spots. 

Tamp all soil. If you've had to do any 
filling, soak the soil with water and tamp 
it after it dries. And finally, before 
the pour, wet down all gridwork and 
soll with a fine spray from a garden hose. 
This prevents the moisture from being 
drawn from the concrete at too fast a 
rate. Also, keep the poured slab covered 
for two or three days to keep the cement 
from curing too fast. 
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Now iay the carpentry tools aside and bring out your float 
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Concrete is screeded with a two-by-four. A short 
left-to-right motion is used to drag concrete from 
high spots to low. Screed should be cut long enough 
to prevent its slipping off and damaging gridwork. 


After a period of setting, the concrete is broomed to 


loosen surface material. If broom finish is wanted, 
use a heavy-bristled garage broom. For a smooth 
finish, eliminate brooming, finish with steel trowel. 
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Washing with a hose is final ste 
concrete is hard enough to be walked on, but can 
still be textured by water. Amount of aggregate that 
will be exposed depends on the force of the water. 


pee 
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Put That 
гам! Space 
to Work 


Brawl space is rarely utilized 
x storage because it's almost 
apossible to climb in or out 
ithout scraping knees or 
imping your head. Result? 
aluable space is wasted. By 
iilding this double-track ver- 
on of a monorail, it won't be. 
prights and shelf supports 
` е of one-by-four stock; 
elves are 3%” plywood. Three 
ts of Stanley #2850 sliding- 
yor track, 8’ long, provide the 
ansportation. Since craw! 
ace depth here was 13', a 
elf unit 12’ long was built. 
or ease of handling, two 6' 
ctions were assembled and 
ined after both were in place. To line 
е frame up with the second track, 
fset the middle upright 11⁄4” on each 
nit. For added strength, brace up- 
ghts with a 2" strip of plywood at the 
p. Snap a chalkline under the floor 


enter upright is offset 114” and 
ree legs are tied together with 
rip of plywood. Note adjustable 
andards and knife brackets. 


SLIDING-DOOR HARDWARE d 


Adjustable plastic cam on the 
hanger assembly is removed (shelf 
weight causes slippage) and hang- 
ers are screwed directly to upright. 
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joists (to assure track alignment) and 
fasten tracks directly to joists. To keep 
stored items from sliding off, attach 
a frame to one side and both ends of the 
shelf. Balance shelf load so that the unit 
hangs straight.—A. Glowka. 


Rigidity is supplied by T braces 
on both sides of uprights. Shelf 15 
then scribed around them for a 
neat fit. Finish with enamel. 
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Install the rain-sensing element at a high 
point on your house, where spray from manufacturers. If you don't presently own one, consult your 
the sprinklers won't reach and trigger it. — garden-supply shop for names of local firms that install them. 


This Sprinkler-Control 


By RONALD M. BENREY / PS Electronics Editor 


UD tess you enjoy horsing reels of garden hose 
around your lawn, you'l agree that an auto- : 
matic sprinkler system, buried beneath the sur- 
face, is the ideal way to water grass. Trouble 
is, most of these so-called automatic systems 
really aren't: Their “brains” are basically clock 
mechanisms that apply power to electrically  , 
controlled valves at periodic intervals. When ` 
the valves are activated, the system sprinkles.  ' 

'The sprinkler control pictured above, at right, 
is different—it is fully automatic. Before it 
opens the water-supply valves, it measures the 
soll moisture content and decides whether or 
not sprinkling is required. In case of rain, it 
automatically cuts the water flow off. 

How it works. The control's heart is a con- { 
ventional Intermatic sprinkler timer (see parts 
list). This is a three-circuit timer designed to 
switch on three individual solenoid valves, one 
after the other, for periods of up to an hour. Ч 
The timer can be set to start the valve-opening ' 
' m cycle at a selected time, either every day or on 
Paint the tops of the copper-coated soil- selected days. 


moisture sensing rods with epoxy paint, L: Е. . | РС r 
so only their tips are exposed. Bury them In this control circuit, only two of the timer’s 


as shown above, about three inches apart. three circuits are used to switch on valves—the 
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You must adjust the soil-moisture monitor-circuit 
ғ sensitivity when the unit is installed, and again peri- 
odically during the summer. This is a trial-and-error 


first timing cycle activates the soil-mois- 
ture monitor for about five minutes. Here's 
what happens: 

When the timer's master clock initiates 
the sprinkling cycle, the three valve-timer 
circuits go into operation and a master 
power switch closes, applying power to the 
control circuit via the brown timer lead. 

The first valve-timing circuit applies 
117-volt AC power to relay RL3 (see dia- 
gram and photos, next page), which closes 
and turns on the soil-moisture monitor. 
This is simply a resistance-measuring cir- 
cuit that measures the electrical resistance 
of the soil, as seen between two copper- 
tipped probes inserted in the ground. If 
the ground is moist, its electrical resis- 
tance is low, and substantial current flows 
in the circuit. 

This current closes meter relay RLA, 
which triggers the silicon-controlled recti- 
fier, SCR, which in turn closes relay RL2. 
Once RL2 closes, one pair of its contacts 
keep the SCR triggered, and the other 
pair apply power to the coil of RL1, open- 
ing the solenoid-valve power lines. Thus, 
the valves are locked open for the dura- 
tion of the master timing cycle. 

If the ground is dry, RLA doesn't close, 


Ш: i 8 js a = 
operation. On a day you know the soil is moist, man- 
ually switch the timer's master cycle on, and adjust 
R2 until the meter relay closes. 


ystem Thinks for Itself 


and the valve cutoff circuitry is not acti- 
vated. Then, when the timer switches to 
the second and third valve-control cir- 
cuits, relay RL3 opens automatically, de- 
activating the moisture monitor. Thus the 
circuit can't be misled into turning off the 
power when it senses moisture supplied 
by the sprinklers. 

However, the rain-sensing circuit is al- 
ways on the alert. If, at any time during 
the sprinkling cycles, its sensing plate 
feels a raindrop, RL5 closes, triggering 
the SCR and cutting off all power to the 
solenoid valves. 

Building it. The chassis is a piece of 
plywood—follow the photo on the next 
page for parts placement. Use 16-gauge, 
300-volt insulated cable for all intercon- 
nections. 

Build the rain-sensor chassis as shown 
on the next page. Use multilug terminal 
strips as soldering points. 

Make the soil-moisture sensor probes 
from seven-inch lengths of copper-coated 
iron rod, and the rain-sensing element by 
epoxying a piece of aluminum foil to a 
piece of phenolic board. Cut a zigzag line 
in the foil with a razor blade so that the 

Continued 
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foil is effectively separated into two elec- 
trically insulated halves. Thus, a rain- 
drop striking the element will partially 
*short circuit" the halves together, acti- 
vating the rain sensor. The sensor circuit 
is completely independent of the cycle 
timer, and is always turned on. 

A word of warning: When the timer's 
master clock switches on, 117-volts AC 
will be present at several points through- 
out the chassis. I suggest that you add a 
cover to the completed unit so that this 
doesn't pose a safety hazard. 

The same warning applies to the rain- 
sensor chassis, which is always plugged 
in. Incidentally, the moderate DC voltage 
across the rain-sensing element is not 
dangerous, but it will sting if you touch 
it when the sensor is connected to 117- 
volts AC. Gs) 


Connect rain-sensing element to chassis with flex- 
ible insulated wire. Bolt terminal lugs to foil and 
solder wire to these. You can’t solder wire directly 
to foil, since solder won't bond to aluminum. 
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Follow instructions print- 
ed inside the cover for 
timer setting and opera- 
tion. Set the first sprin- 
kler-valve timing cycle— 
the cycle associated with 
the red timer lead—to ap- 
proximately five minutes. 


PARTS LIST 


Timer—Intermatic LS7071 
sprinkler timer (араи- 
able from Lafayette 
Radio Corp.) 

T1l—Filament transformer, 
Stancor P-6465 

T2—Power transformer, 
Stancor PS-8415 (Note: 
green filament 
leads not used) 

R1—100-ohm carbon 
resistor 

R2—25 ,000-ohm carbon 
potentiometer 

R3—4,700-ohm carbon 
resistor 

R4, R5—10,000-ohm car- 
bon resistor 

RLI—DPDT relay, 
117-volt AC coil 

RL2—DPDT relay, 6-volt 
DC coil 

RL3—SPDT relay, 
117-volt AC coil 

( Note: all above relays are 
Guardian 200 series) 

C1—2,000-mfd., 15-volt 
electrolytic capacitor 

C2—300-míd., 50-volt 
electrolvtic capacitor 

RL4—M eter relav ( Lafay- 
ette Radio  99C 6199) 

SCR—GE X-1 silicon-con- 
trolled rectifier 

RL5—SPST relay, 
5,000-ohm coil 

Misc: Heat sink; 22.5-volt 
battery and holder; ter- 
minal strip; barrier- 
type terminal strip; two 
surface-mount AC-rated 
switches; aluminum 
chassis for rain sensor; 
plywood board 
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New 
Products 


Kitchen work surface from Corning 
Ware will fit any counter top. Made 
of Pyroceram, it’s scratch- and 
heat-resistant. Ideal for rolling 
dough, the stick-free surface is 
easily cleaned with a damp cloth. 
Sheets come in three sizes—16 by 
20 inches, 18 by 2475, and 24 by 
2475 —cost $18.30 to $32.70. 


186 | POPULAR SCIENCE 


, 
Г) 


Stone-finish Melamite is Johns- 
Manville’s newest decorative lami- 
nate. Its textured surface feels 
like stone and there’s practically 
no gloss. The chip- and stain-re- 
sistant product is designed for use 
on counters exposed to particular- 
ly heavy wear. It comes in white, 
beige, tan, and “natural.” 


Multicolored striped fiberglass panels have all the durability 
and easy-to-work-with features that made translucent panels 
popular. The four patterns offered—Red Oak, Driftwood, Au- 
tumn Leaf, and Bluegrass—were designed to blend with the 10 
most popular home colors. Write for free Patio Planning Kit 
to: Filon, 12333 S. Van Ness Ave., Hawthorne, Calif. 90250. 
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Keep intruders out and protect 
yourself against falls from the in- » 


side with Wind-O-Guard. |t tele- 
scopes to fit windows from 24 to 
42 inches wide; when snug against 
sash grooves it is locked in place 
securely with a special key. 
Heights from 1414 to 381% inches. 
Locke Mfg., Lodi, Ohio 44254. 
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Plastic-laminate siding? Formica Corp. is making it now. The 
laminate, featured in board-and-batten design (shown above), 
is being tested at 500 field sites. Resin systems were engi- 
neered to meet exterior requirements for horizontal and verti- 


cal installations. A clear thermoplastic film gives durability 
and prevents fading. Available to the building trade this year. 


New- old wall paneling—a paa 
tured reproduction of old wood by 
Armstrong Cork—has been intro- 
duced. Called Colonial Chestnut, 
the panels look like antique, ran- 
dom-width planks, and are em- 
bossed with “worm holes.” They 
come in four-by-eight-foot panels, 
As-inch thick, cost about $14. 


No bird's-mouth or plumb cuts are necessary on rafters if you use 
the Saddle Brace system. It requires a three-piece set for a pair of 
rafters: a ridge brace that adjusts to any pitch, plus two anchor 
braces at each upper wall plate. Square-end rafters are simply in- 
serted and nailed. In a building that's out of square or not plumb, the 
hardware adjusts to a perfect roof frame without fitting or measuring. 
Galvanized-metal braces are available for use with two-by-fours, 
-sixes and -eights. About $1.10 for a set of three. International 
Enterprises, Box 1772, Tallahassee, Fla. 32302. Continued 
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Preassembled closets created for home use have 
been introduced by Hamilton-Skotch Corp. They are 
designed to look built-in but are actually installed 
in minutes without tools—not even a screwdriver. 
The Coastwood Closets are unfolded, positioned, 
and completely installed when the closing guide 
atop the unit is pushed tight against the ceiling. A 
five-inch piece of flexible foam mounted at the bot- 
tom of each side panel fits over any baseboard to 
bring the closet flush with the wall. Available in 
three- and four-foot widths. Height is adjustable. 
They're sold through department stores. 
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А пем kind of window is claimed for Perma-Shield 
by its maker. You be the judge. 1) Vinyl weather- 
proof sheath encases exterior surfaces; 2) sash is 
thick, off-white vinyl extruded over preservative- 
treated wood; 3) flexible vinyl between glass and 
rigid vinyl means no puttying; 4) rigid vinyl weather- 
proofing won't dent; 5) frames have vinyl surface 
bonded to wood members with waterproof adhe- 
sives; 6) vinyl frame covering and flashing are one 
unit—leakproof; 7) with double-pane welded insulat- 
ing glass, there is no need for storm windows. And 
no painting. Andersen Corp., Bayport, Minn. 55003. 
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using Designer Carvings made by 
Filon. Plaques and moldings, 
which are similar in color to raw 
wood, are made of plastic. They 
can be worked like wood: sawed, 
drilled, nailed, and cemented with 
contact adhesive; to finish, the 
maker claims they can be stained, 
painted, or antiqued. The poly- 
ester resins reproduce the original 
mold chisel marks and wood grain. 
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Dress up the drabbest furniture 


Sun Yellow is the latest color in 
Masonite's Colorlok X-90 exte- 
rior-siding line. Provincial style 
features double-beaded vertical 
grooves eight inches on center 
for complete or accent use on 
homes with Early American 
styling. It’s available in four- 
by-eight and four-by-nine-foot 
panels. Finish is guaranteed 
for 10 years; substrate, 25 
years against hail damage. 
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New penetrating solution can be 
applied to shingle and shake roofs 
with an ordinary garden sprayer. 
Chemstop forms a permanent bond 
in and around the cell structure of 
the wood to provide a moisture 
barrier from within. The water- 
proofing is nonstaining and not 
harmful to clothing or surrounding 
painted surfaces. At building-sup- 
ply dealers. Chemstop, 2928 Em- 
pire Ave., Burbank, Calif. 91504. 
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Resilient flooring is now more than a label. Foam-back materials 


| really "give" underfoot. Latest example: Robbins' Ultraflor 
Cushion-Step, a sheet material with foam vinyl sandwiched 
| between asbestos backing and a high-gloss, vinyl-chip surface 


that never needs waxing. It comes in rolls six feet wide and 60 
feet long for professional installation with liquid seam welds. 


You'll have to look close to find the 
seams in Armstrong’s new 12-by-12- 
inch tile flooring. The random split- 
stone design, embossed in a vinyl 
wear layer over vinyl-asbestos base, 
blends butting edges for a seamless 
appearance, adds surface texture, and 
helps conceal scuff marks and subfloor 
irregularities. The pattern is called 
Tavarra, and comes in avocado, beige, 
copper, and white, for do-it-yourself 
installation above or below grade. 
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Another 12-inch-square tile that Two-tone parquet is possible Mediterranean look that swept 
offers a seamless effect is Kentile's with 12-by-12-inch vinyl-asbes- | home decor last year is reflected 
Tanglewood—a vinyl-asbestos floor- tos tile in embossed wood in the variety of Spanish tile de- 
ing that combines driftwood tex- grains from Johns-Manville. signs and colors now offered in 
turing with random spots of Style below, Lambeau Parquet, both sheet vinyl and low-cost li- 
smooth surface. Available in six comes in maple and teak, with noleum. The surfaces are often 
wood tones ranging from a warm white graining on the former, deeply embossed to heighten ef- 
brown to off-white, it needs only dark on the latter. Floor can be fect of grout lines. Floor below is 
occasional washing and waxing. all one tone or checkerboarded. an inlaid linoleum from Armstrong. 
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For deep drilling in concrete, brick, and stone, these new 
drills have a 60-percent-longer flute area behind precision- 
ground carbide tips. They can be used in any electric drill or 
hand brace, are accurate and fast. Available in 3/5“, 14”, 
Sie". 34", and 15" diameters, they cost from $2.65 to $3.85. 
P & C Tool Co., P.O. Box 22066, Portland, Ore. 97222. 


Inside-out tube cutter for 14” and 
34," copper tubing lets you cut in 
tight quarters because it does the 
job from the inside, leaving no 
burr. An adjustable collar sets the 
cutting edge for depth of cut; with 
collar removed, the tool will cut to 
435" depth. Smooth cutting action 
is provided by a ratchet handle re- 
quiring little operating space; a 
reamer makes entry easy for the 
Ridge tool in out-of-round tubes. 


ADJUSTABLE COLLAR 


TUBING 
(CUT AWAY) 


TOOL BIT 


A drill that has everything is Black 
and Decker’s 14” tool that runs 
forward or in reverse, drills at 
high or low speeds, is double-insu- 
lated, and housed in Du Pont ny- 
lon for still more safety. Its two 
insulating systems isolate all live 
electrical parts. Speed range is 
from О to 2,250 r.p.m., and a flick 
of the switch changes the direction 
of the bit. Model U-207-2, the new 
drill sells for about $30. 


Smooth and easy progression as 
the knob is rotated from low to 
high speed, or vice versa, is | 
claimed for Shopmate’s model 
1810 variable-speed saber saw. 
Other features: three-amp motor; 
dial, 1 to 10, to vary speed from 
600 to 2,300 strokes per minute; 
the full 1” stroke cuts two-by- 
fours. Saw lets you cut a 45- 
degree bevel from either side. 
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Cost: $30.50. PET, Geneva, Ill. 


4 Latest circular saw from Stanley Tools cuts back- 
ward as well as forward. Called “Eager Beaver,” 
the tool has two bases for right- or left-hand work 
(photo above at right) and working in close quar- 
ters. A reversible motor and blades designed es- 
pecially for use with the saw are the secrets. Two 


е” 


switches on the handle give you instant change of 
rotation. "Eager Beaver’’ (available at industrial 
and building-supply outlets) comes equipped with 
a chrome-clad set-tooth combination blade for 
$69.50. Also available for the saw are hollow- 
ground, metal-cutting, and carbide blades. 


Improving Your Home 


Fourteen teeth to an inch make 
this saw well suited for relatively 
thin materials such as plastic 
laminates, plywood, hardboards, 
and veneers. It’s toothed on the 
curved part of the back to permit 
cutting slots or grooves in the cen- 
ter of a board. So many teeth per 
inch give a very fine kerf and, of- 
ten a splinter-free edge. Model 314 
is sold by Sandvik, 1702 Nevins 
Rd., Fair Lawn, N.J. for $3.45. 


No need to get all steamed up the 
next time you have wallpaper to re- 
move. Perf-A-Roller—which fits any 
standard 9” paint-roller frame— 
has hundreds of small teeth that 
penetrate the paper. At the same 
time, the sponge sections force 
warm water through the holes to 
soften the paste. With one dip, 
the unit will cover 40 square feet. 
$4.98; 7" size, $3.98. Warren, 
3015 SW Dr., Los Angeles 90043. 


Choose the right speed for the job 
—low for metal, high for wood— 
with Skil's two-speed Recipro Saw. 
It's available at most hardware 
stores for $49.95. The tool fea- 
tures are a three-position foot, and 
an adjustable four-position blade 
that cuts flush to wall or floor and 
is canted for faster cutting. Pow- 
ered by a three-amp motor, it has 
double reduction gears. lt comes 
with an assortment of three blades. 


That’s an inexpensive way to give 
youngsters their own rooms if the 
parents can move to other space 


By CARL SIGMAN 
EXCLUSIVE DRAWINGS BY SIGMAN-WARD, INC. 


Ae. not always necessary to resort to an 
expensive addition when your growing 
family demands more living space. By 
subdividing the master bedroom (usually 


Split Up the 


the only large one in today’s home), floor 
space can be efficiently utilized to accom- 
modate three or four children. 

Splitting the bedroom, of course, means 
Mom and Dad must move to smaller 
quarters. But you'll find it’s worth that 
sacrifice to get the children organized for 
sleeping, homework, and hobbies. 

The project is not a difficult one; basi- 
cally it is framing and covering a parti- 
tion wall. The existing structure is not 
altered and the original room can be re- 
stored when the children leave home. 


Look what you get from typical master-bedroom space 


15'x15-6" 
BEFORE 
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=.. double 
Study-bedroom 
plus 
double 
bedroom 


By building partition 
shown in black, parents 
can move into a corner of 
original room. The other 
half of room becomes a 
combination study-bed- 
room for two youngsters, 
who get one of two origi- 
nal closets. Attic takes 
out-of-season clothes. 


* 


| 
;, 


| 
1 


Це 16 
) BEFORE 


..:two Study-bedrooms 


If space must be shared by brother and sister, a 
partition wall is a must. Since the one closet is 
in the room at right, a new one is built in the room 
to the left. It’s not possible to make both rooms 
the same size, but even the smaller one shown pro- 
vides space for a single bed, desk, bookcase, dress- 
er, and upholstered chair. Use bifold doors to 


minimize—or accordion door to eliminate—door 
swing. All layouts here are designed to include 
a window in each room. Before starting your proj- 
ect, make sure your layout meets F.H.A. standards 
for windows: Glass must be at least 10 percent of 
floor square footage to meet light requirements; 
operable sash five percent for air. Continued 
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12'x16' 


BEFORE 


A sizable master bed. 
room can be rearranged 
to provide two good- 
sized bedrooms. Here, 
partition must be run 
from the mullion center 
(between double win- 
dows) to allow ventila- 
tion. Adults take room 
with staggered twin 
beds. Bunk beds are 
used in students' half. 
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... Study-bedroom 
plus beds 
for two more 


If there is a marked difference in age between the chil- 
dren (a teen-ager who needs a study area and preschool- 
age brothers and sisters, for example), splitting the room 
gives the older child much-needed privacy. The closet 
is divided in half for the three children and twin chests 
are used in the smaller children's room for clothes and 
toys. Bifold doors make the closets completely accessible. 


чэ 


For where-to-buy-it information on tools and | 


Plywood partition is held in place 
by two pairs of two-by-twos fas- 
tened to floor and ceiling joists 
with lag screws 3’ on center. 
Joint can be hidden with 14"-by- 
1” batten or metal T molding. 


.. О double 
study-bedrooms 


Four children take over the master bedroom when the 
parents move out. Again a closet must be added and might 
well include built-in clothes drawers. Each child now has 
his own desk, chair, bookcase, and bed. Girls, with more 
clothes, will want the room with chest and larger closet. 


Standard stud partition has То minimize noise passing through 
two-by-fours spaced 16" o.c. the wall, turn the studs sideways 
with staggered horizontals be- and stagger them so you can 
tween for rigidity. Sole and weave insulating board between 
cap plates are fastened with them. Fasten wall covering on each 
lag screws or 16d nails. side to its own set of studs. 
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Gus Cools Off 
Double Boiler 


It was the twins vs. their 
husbands in the rally—and 
both teams were in hot water. 
Could Gus turn off the heat? 


By MARTIN BUNN 


| was the first warm Saturday of spring. 

Gus Wilson was enjoying the weather 
and idly eyeing his assistant Stan Hicks 
—energetically swabbing the windows of 
the Model Garage—when the Triumph 
came In. 

With a distinctive brrrrrp as it was 
smartly downshifted, the TR-3 roadster 
zipped past the gas pumps toward the 
wide doorway. 

What caught Stan's eye were two very 
blonde young ladies in identical snug- 
fitting sweaters and slacks who popped 
out of the little car and headed for Gus. 

“This might be double trouble,” Gus 
said with a grin, as he indicated with a 
pointed finger that Stan should stick 
with the windows, “but Pll handle it.” 

He'd recognized the girls—the vivaci- 
ous Griffin twins, both married now. 

“Oh, Mr. Wilson, you've just got to 
help us," the twin who'd been driving 
pleaded as she brushed aside windblown 
hair to reveal a concerned but strikingly 
pretty face. 

“What we mean is, how can we possibly 
enter the rally tomorrow with this stupid 
thing heating up this way?” the other 
twin asked. 

“Okay, girls," Gus said, “опе of you 
tell the story.” 

“All right . . . m Chris—she’s Carol. 
My husband, Bob Fletcher, bought this 
TR-3 so the four of us could take part in 
all the rallies this season. Carol and I 
were going to enter this car, while Bob 
and Mike Lanfair—Carol’s husband—will 
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"Mr. Wilson," Carol said, 
wagging an accusing fin- 
ger under Gus’s nose, 
“you just don't know what 
Bob and that awful hus- 
band of mine would do to 
beat us in that rally!” 


be entering Mike Lanfair's Oldsmobile." 

“The TR-3 is a classic, and it looks 
like you got yourselves a sharp one," Gus 
observed. 

*Maybe. But we're just furious with 
this car-and Bob! We think he bugged 
it. Or won't fix it, on purpose." Chris's 
long lashes flew upward as her eyes wid- 
ened. *I mean, how can we concentrate 
on speed, time, instructions, unknown 
checkpoints, and all that in the rally to- 
morrow if we have to worry about a nutty 
heat gauge that keeps bouncing back and 
forth like a yo-yo?" 

Gus knew Chris's young husband, Bob 
Fletcher, a mild-mannered test techni- 
cian with a local electronics firm. Gus re- 


called he’d stopped in just a few days be- 
fore to buy some wheel bearings and 
seals for a do-it-yourself repair. Sidling 
around the girls, Gus opened the hood 
and looked in on the little four-cylinder 
engine for any obvious signs of trouble. 

“I can't imagine Bob deliberately do- 
ing what you say he has,” said Gus. 

“Mr. Wilson,” Carol said, wagging an 
accusing finger under Gus’s nose, “you 
just don’t know what Bob and that awful 
husband of mine would do to beat us in 
that rally!" 

Gus avoided escalating the argument 
that was obviously brewing. The engine 
did not appear to be overheated. It show- 
ed signs of recent care. A look in the 


ILLUSTRATION BY RAY QUIGLEY 


radiator showed clear, fresh antifreeze, 
and no traces of scum or rust that could 
be the tip-off to a clogged cooling system. 
The nonelectric capillary-tube-type tem- 
perature indicator appeared sound at first 
glance. 

“The heat gauge goes up and down, up 
and down." Carol Lanfair's brown eyes 
narrowed. “Bob says he checked it and 
it worked perfectly. Maybe he did, but I 
don't think it acted this way when he 
bought it a week ago." 

*Why don't you let me drive you girls 
home? I can see how it acts, and talk 
to Bob. No use checking anything he al- 
ready has." | 

Continued 
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“Oh no—they think we went to the gro- 
cery!” Carol pleaded, then reversed her- 
self. “No, by golly, we'll show 'em. Come 
on, Mr. Wilson!” 

Gus shoehorned himself into the small 
car, relegating one twin to the cramped, 
rear bench. Through the gears, and they 
were gone. 

“Talk about the privileges of rank. Two 
blondes, a sporty roadster, and a spring 
morning,” Stan muttered, as he tossed 
his sponge into the bucket. 


The trip confirmed the twins’ story. Gus 
agreed the heat indicator would be dis- 
tracting for hours of gauge watching. 


K kavmin 


“Of course | was speeding! Who'd want to stay cooped up 
with these kids a minute longer than she had to?” 


Identical twins couldn’t have picked 
more unlike mates, Gus observed as they 
wheeled into the drive at the Lanfair 
home. Carol’s Mike was lanky, blond, 
and sharp-featured. Chriss Bob was 
pudgy, dark, and round-faced. The only 
similarity was their grimy shirts and 
hands, and their dumbfounded expres- 
sions as they backed away from a sporty 
'64 Olds in the drive and stared at the 
arriving entourage. 

“Gus Wilson, what the heck are you 
doing here?” Bob asked uneasily. 

“Never you mind, Mister Fletcher," 
Chris snapped. “He’s going to fix the 
car so we'll have a fair chance of beating 
you two connivers in the rally!" 

"But... but," Bob searched carefully 
for the proper words, “honey, that gauge 
acting up wouldn't hurt anything. Hon- 
estly, I didn't bug the car on you." 

“Well! How would you like it if one 
of your instruments at work flopped 
around while you were making an impor- 
tant test?" Chris inquired acidly. 

“Okay, okay," Bob agreed. “Let Gus 
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have a go at fixing the Triumph. Right 
now we've got our hands full with the 
Olds. You think you've got troubles with 
a heat gauge? We won't have a chance in 
the rally. This speedometer is all screwy 
—acts like it’s slipping or something.” 


Peering into the Olds, Gus saw that the 
men had shot lube into the top end of the 
cable. 

"That speedometer was rebuilt and 
calibrated only a few months ago,” mut- 
tered Mike. “It can't be haywire.” 

“Hah,” Carol gloated, “now maybe we 
have an even handicap for the rally.” 

“Look, everybody,’ Сиз suggested. 
“Lets concentrate on fixing 
both these handicaps be- 
fore tomorrow's rally." 

The tension eased as Gus 
got Bob involved in telling 
just what he'd done in 
checking out the second- 
hand TR-3. 

“Last week, after Га 
bought the car, I went over 
everything I could without 
a service manual. You know 
—points, plugs, lube job, and 
all. I checked the hoses, 
flushed the radiator, put in 
new antifreeze, everything. Gus, that 
cooling system is as clean as a whistle. 
Oh yes, I put in a new thermostat, too.” 

“Was the old one shot?" asked Gus. 

*Nope, there wasn't one in it." 

*Well, that will give me a start," Gus 
said. “TIl take it to the shop and see 
what I can find. Now, about the Olds. 
Didn't you buy parts from me for a 
wheel-bearing job on it a few days ago?" 

“биге did," Bob agreed. 

“Funny, too," said Mike, “it was only 
when we took it for a road test, after in- 
stalling them this morning, that we no- 
ticed the speedometer problem." 

Gus chuckled. “I suspected that, and 
I think I know what’s wrong. Your car 
has a speedometer driven off the left 
front wheel instead of the transmission, 
like most. The cable goes through a 
hollow wheel spindle. The square end of 
the cable engages a square hole on a 
stand inside of the bearing dust cap.” 

“Yeah.” Mike Lanfair’s blue eyes lit 
up. “I remember seeing that.” 

“You just may have cocked the dust 


Continued 
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Chevy II muc 


Topside, it's a neat little two-door. Underneath, it's all set to move. 
Beefed-up suspension, wide oval red stripes and one of the greatest 
V8s you've ever ordered into action. It's a 350-cu.-in. 

295-hp affair with 4-barrel carburetion and 2% dual exhausts. 
Nova SS. We call it Chevy II much. You'll second the motion. 


CHEVROLET 


cap slightly, allowing the drive lug to 
not fully engage. That could cause the 
slippage," Gus went on. “Check it out." 


Driving back to the Model Garage, Gus 
watched the pulsating heat gauge. He 
thumped the glass in case the mechanism 
was bound up—to no avail. One thing 
puzzled him: Why was there no thermo- 
stat in the car when Bob bought it? 

The first thing Gus did was drain the 
radiator and remove the temperature bulb 
from the side of the little cast-aluminum 
water-outlet elbow fastened between the 
front of the cylinder head and the short 
top radiator hose. He wanted to double- 
check Bob's report on the gauge. Alter- 
nately dipping the bulb in hot and cold 
water confirmed that the gauge worked. 

“If the gauge is okay, and the cooling 
system is clean, what can it be but a bum 
thermostat," Gus asked himself. Even a 
new thermostat could be defective. 

Quickly Gus removed the bolts hold- 
ing the flanged front end of the elbow 
to a similarly flanged hose adapter. He 
knew he also had to unbolt the rear 
end of the elbow from the head to get 
at the stat, because the very short hose 
and the body edge directly over the 
flanged joint allowed no room for maneu- 
vering. Lifting the elbow from the head 
exposed the shiny top of a brand-new 
thermostat—and an older thermostat in 
its proper place at the front of the elbow. 


"Hey Gus, you were right about the 
Olds,” Bob shouted as he and Mike 
strode into the Model Garage. “Old bear- 
paw Mike here didn't put the dust cap 
on quite straight. How are you coming?" 


“You fellows have double trouble," 


. Gus said bluntly. 


“Gee, Gus, we're sorry about how the 
twins acted today —real crazy." 

“Г agree they're pretty wild, but I 
didnt mean that. You've got double 
thermostat trouble.” He held out the 
twin thermostats to the speechless pair. 

"It looks as though in your efforts to 
bring the car up to snuff you fellows didn't 
see the front flange of the outlet elbow. 
You loosened the back end from the 
head and assumed there was no thermo- 
stat. Itd be an easy mistake. Here's 
where it belongs," Gus pointed out, “be- 
tween the flanges, at the front end, ahead 
of the temperature bulb." 

*So that caused the trouble!" 

“The way I figure it," Gus explained, 
"the rear thermostat opened, filling the 
elbow. The heat went up, the front stat 
opened. About then, cooler water came 
in from the block, temperature went down, 
then rose... over and over again." 


Monday morning, Gus was checking the 
newspaper to see how the quartet had 
fared in the rally when the phone rang. 

“Gus?” It was Bob Fletcher. “Would 
you like to come over to our place this 
evening? 'The Fletchers and the Lanfairs 
are having a little victory dinner." 

“You won?" 

"Well not exactly. The twins won 
third place in their class; Mike and I 
took fourth in ours. But we all think it 
was kind of a family victory. You got 
us out of hot water, and we'd like to show 
our appreciation." 

“Sounds like nobody will be eating 
crow," Gus said. “TIl бе there.” 85 


"Pickup truck" cleans the road 


Ever wish you had a magnet on the 
bumper of your car? In Kentucky, you 
don’t need one. This magnet-equipped 
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truck operated by the Highway Department 
picks up nails, beer cans, and other metallic 
hazards to tires as it travels along. Photo at 
the right shows what it collected on one 
50-mile trip from Louisville to Frankfort. 


` WHE THIS 5501000 monster broke 
4 world sp 


peed records, 


They used Autolite plugs. 
Like you buy. 


About SI each. 


at one of the 
world's fastest 
Ү single-engine cars. 
Bob Herda’s #999. 
Last November, it 
У roared down the Bonne- 
ville Salt Flats at a top speed 


ting four new International Class 
B records. 

That feat was the result of 
‚ ten years of painstaking work. 
Almost every part was designed, 


fied exclusively for this car. 

But not the spark plugs. They 
were picked right off the shelf. 

They’re Autolite plugs. The 
same kind you buy. About $1 each. 

How come $1 spark plugs in a 
$50,000 speed machine? Because 
there are no better plugs. Not at 
any price. 


you can bet they didn’t scrimp on spark plugs. 
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You're looking 


of 357.391 miles an hour, set- 


engineered, machined and modi- 


Autolite spark plugs have a- 
stronger, tougher insulator. To re-- 
sist corrosion from dirt, gas and 
carbon deposits. Plus a special 
alloy electrode for longer spark 
plug life. To top it off, molten glass 
is used to form a true hermetic seal. . 
One that guarantees zero leakage. 

So put this kind of spark plug 
in your kind of car. Whatever kind 
of car you drive. 

Autolite...the only name you 
need to know for spark plugs, bat- 
teries, filters, shock absorbers and 
complete ignition systems. 


Autolite 
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Removing bulbs for brake lights, turn sigrals, 
and backup lights on '63 Chevys may cause 
you trouble. The job can be made easy by 
using a small suction-cupped toy dart. Keep 
it in a handy place in your car. It will save 
you a lot of broken fingernails. 


DRAWINGS BY 
RAY QUIGLEY 
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Switched to manual choke and afraid you'll 
forget it when the engine warms up? Fit a 
pilot light on the dash, and wire it to a dis- 
carded set of contact points acting as an on- 
off switch on the carburetor's choke-control 
arm, as shown in the drawing. 


When installing front shock absorbers on cars 
that require under-hood fitting, you can pre- 
vent the rubber grommet at the lower mount 
from falling off. Push a lead-pencil point 
between the grommet and the stud and 
break it. It will hold the grommet in place. 


202 | POPULAR SCIENCE 


NL \ \ 
i | ү 1j 


i | 
M PR pA 1 \ 
1 € L LU | hi \ | 

al! i | ү РЕ A т 1 А \ 

44 / nl (М NW M. M 

Fs ds. Fi : 
| d а J | т 
$ 


rF 
,ÁFog y 
£j 
Г г 


You can replace the oil seal on the sector 
shaft easily in cars with power steering by 
removing the snap ring below the oil seal. 
Then start the engine and turn the steering 
wheel back and forth. The oil seal will be 
forced out through the worm-gear housing. 
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New Power Trim is another Kiekhaefer 
Mercury ''first"—the first power system 
ever designed to let you adjust the angle of 
your stern drive from the driver's seat for 
the best performance at all speeds, as load 
and water conditions vary. Say you're 
loaded with gear, running bow down. You're 
getting wet. You simply push a dash button 
to trim your stern drive unit out, the bow 
rises, and you're riding dry again. Or you're 
taking a beating from rough water. You trim 


New MerCruiser 
Power 


pi 


the drive in and the water smooths out in- 
stantly. New MerCruiser Power Trim oper- 
ates in any kind of water—from smooth 
shallows to offshore swells. And it works at 
all speeds—from docking to full bore. 
There's never been anything like it. Best of 
all, Power Trim is standard equipment on 5 
new MerCruisers: 120, 160, 225, 250, 325 
hp. See 'em at your MerCruiser dealer! 
MerCruiser: The Payoff is Performance! 


Kiekhaefer Mercury, Fond du Lac, Wisconsin. Division of Brunswick Corporation. Kiekhaefer Mercury of Canada, Ltd. Kiekhaefer Mercury of Australia Pty. Ltd. 
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r as a goal post? 


Fix it with the 
genuine PLASTIC WOOD.® 


omes in 5 colors. 
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Half-Mile Up Without an Engine 

[Continued from page 101] 
atop another sailplane that had the right 
of way. Or the time George casually 
leaned across me and slapped a black disk 
over the face of my altimeter, making me 
land without aids. Or the time I got all 
wrapped up in thermaling—finding up- 
drafts—and suddenly realized the airport 
was nowhere in sight. 

Riding a tether. The hardest thing of 
all for me to learn, though, was the tow. 
| The object is simple: Stay behind the 
plane. But as your knuckles turn white 
and your jaw gets tired from clenching, 
your plane starts undulating like a pendu- 
lum. Thats you, vastly over-reacting. 
You sweep farther and farther to the sides 
and zoom up and down, passing through 
the prop wash like a boat bouncing over 
another boat's wake. It's impossible for 
| a beginner to believe the towplane isn't 
bouncing. 

Back on the ground after one partic- 
ularly uncoordinated tow, I noticed Tony 
limping. You've got a tendency to ride 
far out on the right," he explained, “апа 
my foot cramped holding the towplane's 
rudder over to compensate." 

“Do towlines ever break?" I asked. 

“Hardly ever," George answered. “If 
it does happen, you drop your end and 
circle back and land—when you're too 
low for a thermal." 

Sailplane flying is relatively safe. My 
four-year-old training plane had more 
than 4,000 hours on it without a major 
repair. “Most sailplane wrecks happen on 
the ground during handling,” says George. 
| “Wind gets under a wing and swivels the 
plane on her wheel into another aircraft." 
Because of the relative safety, the FAA 
grants student licenses to 14-year-olds. 

That’s where I stand now—with a stu- 
dent license. Before I get my full-fledged 
| ticket ГЇЇ have to put in at least 10 more 
flights, pass a battery of written tests, and 
go through a simulated or real cross- 
country flight, hopping from thermal to 
| thermal to a selected goal, possibly to land 
in some (hopefully) smooth cow pasture. 

Meanwhile, I’m hooked, and it seems 
for good. I look out of my window and 
see a cloud hanging, beckoningly, over the 
distant mountains and I long to spread 
my wings and get up under it to circle 
with the other hawks. 
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| 2477 miles, and your wife drove half of it. 
Is she a truck driver? 


The INTERNATIONAL® Travelette 
is the 6-passenger pickup just 
made for families. It goes the 
rough-and-tumble route of back 
country driving better than any 
other. We truck-framed it and 
truck-powered it just for that. 
But there’s a lot of highway 


out there, too. And we don’t want 
you to feel you’re wheeling a 
truck. So we made it easy and 
fun to drive. Easy to steer. Easy to 
shift. Easy to brake. (Automatic 
transmissions, power steering 
and power brakes are available, 
too, of course.) 


And fun? When you're sail- 
ing along—wrapped in one of our 
pleasant interiors, enjoying your 
bucket seat, stereo, air condition- 
ing—you'll have to ask yourself: 
should you really call it a truck? 


BE INTERNATIONAL HARVESTER COMPANY 
eChicago, Illinois 60611 


The New International Pickup. 
Don't call it a truck. 


You Should Try the New Paint Rollers 
[Continued from page 168] 


areas. Roll as close to obstructions as 
you can, so there will be a minimum of 
painted surface with brush texture in- 
stead of roller texture. The difference 
shows. 

3. Start at an upper corner and work 
across апа down—leading a little at the 
top so the wet edge is on a diagonal. 

4. For fastest work, load the roller 
with as much paint as it will accept with- 
out dripping. With some of today’s 
paints, the high viscosity precludes much 
dripping, and you can carry a lot of paint 
to the wall. 

5. Gradually you'll learn about how 
much wall you can cover with a roller 
load. When you have the area in mind, 
lay on each load in a zigzag that covers 
about that size. Then roll out the paint 
uniformly over the area. End up with 
slow roller strokes from the newly 
painted area into the previously covered 
area. 

6. Observe the performance of the roll- 
er to find out which direction of rotation 
gives you the smoothest paint. Most roll- 
ers have a nap that tends to lean over in 
one direction. This angle is constant for 
that particular cover. When you roll in 
the right direction, you get a satin-smooth 
job (see photo). Very-short-nap rollers 
display this characteristic very little; 
with extra-long-nap rollers on rough tex- 
tured surfaces, it doesn’t make any dif- 
ference. 

7. Paint inevitably tends to build up 
on the ends of the roller. When it does, 
roll it off on the wall, holding the tool so 
that only the edge of the cover touches 
the wall. If the edge develops a ragged 
fringe, trim it away carefully with sharp 
Scissors. 

8. Wash rollers right after use in soapy 
water (some manufacturers discourage 
use of detergents) or in paint thinner for 
oil paints, then with soapy water. Rinse 
clean, roll, and spin dry. Hang it up 
with the roller in the clear so the nap 
has no chance of becoming crimped or 
misshapen. 

Painting outdoors. 


Smooth surfaces 


outdoors—such as stucco or board fences 
—benefit in speed and good coverage from 
roller painting. Many workers, however, 
find a roller difficult or a nuisance to use 
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on clapboard, cove siding, shakes, shin- 
gles, board-and-batten, and similar con- 
struction. There are just too many in- 
side corners that demand the action of a 
paintbrush. 

Many outdoor objects, however, are 
extremely easy to paint with a roller— 
such as wire fences, downspouts, posts, 
grillework, and other irregular surfaces 
that are easily followed with a long-nap 
roller. Such surfaces take a long time to 
paint with a brush, and for some there 
are special-design rollers. 

Nonroller applicators. In most paint 
stores you'll find, these days, quite a col- 
lection of applicators for paint—many of 
them pretty unlikely looking—most of 
them surprisingly useful. The newest, 
least likely looking—and most successful 
—of these are pads composed of very 
short, sparse synthetic pile, sometimes on 
a sponge backing, sometimes merely ce- 
mented to metal. 

To use them, you dab them in the 
paint, then wipe them across the surface. 
They leave a great deal of paint on the 
wall—more than you could put on with 
a single brush-on coat or once-over with 
a roller. There are no lap marks, little 
tendency to sag, and excellent speed. 
You can buy them in board-width sizes 
for siding or shingles, very small for sash 
work, even with little rollers to help you 
guide them up close to inside corners 
—such as between wall and ceiling. 

The semiscientific principle involved 
in these dauber-type applicators is the 
gentle vacuum created when you drag 
one smooth surface across another. The 
load of paint clinging to the substrate 
further contributes to this vacuum. Then 
—when the load is dissipated—the vacu- 
um seems to break, the applicator lifts off 
the surface, and you dip it again. 

These applicators were designed for 
outdoor use, but you may have so much 
luck with them that you will use them in 
the house, too. А shortcoming—which 
may be a blessing—is that they wear out. 
But replacement pads for the permanent 
handle are so cheap that they, not the 
bad-performing cheap rayon roller cover, 
may be the answer for those people who 
are looking for a successful throw-away 
painting device. 
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Textured Wormy Chestnut Marlite 


arlite prefinished hardboard 
paneling goes up fast with 
ordinary carpenter tools. 
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Textured Tapestry Marhite 


How to put the Marlite Touch 
In your next paneling project. 


The Marlite Touch is texture. Texture you 
can actually see and feel. And now you 
can add this new dimension to the walls 
in any room with Marlite Textured Panel- 
ing—available in the four authentic re- 
productions shown above. 

Like to do it yourself? You can remodel 
a room in a weekend with Marlite. Easy- 
to-handle Planks or Panels go up fast over 
old walls. Step-by-step instructions in 
every carton. 


And soilproof Marlite stays new-look- 


New! Handbook 
of Professional 
Decorating Ideas. 
Send 25¢ for 
24-page, full-color 
brochure plus 
how-to-do-it 
information. 


ANOTHER QUA 


ing far longer than paint or plywood. Its 
wash-and-wear plastic finish resists stains, 
wipes clean with a damp cloth. 

See all 70 beautiful Marlite colors, tex- 
tures and patterns at your building mate- 
rials dealer. This weekend? 


Marlite 


plastic-finished paneling 


LITY PRODUCT OF MASONITE® RESEARC 


Marlite Division of Masonite Corporation 
Dept. 426, Dover, Ohio 44622 


Name 
Address — 


City— 


State 


Cabinet-Grade Plywood 
[Continued from page 162] 


that level the plywood surface and bring it 
to final thickness. This drum-sanding op- 
eration ends with a fine grit, and the 
size of the drum is so great that it has no 
tendency to dig into soft areas, the way 
you inevitably do with sanding blocks or 
small power sanders. So take pains to 
avoid roughening the plywood. Then get 
additional smoothness with a sanding 
sealer as part of the finishing process. 

Cabinet-grade plywoods have an ex- 
traordinary tendency to raise whiskers, 
however. If your finish is to be a spirit or 
water stain, you must raise the whiskers 
first, with a dampening of water. After 
drying, 6/0 paper gently takes off the 
raised grain. Even with oil stains or pig- 
mented wiping stains, there may be 
enough whisker to call for a sanding 
sealer—or for a careful sanding of the first 
finish coat as a sanding sealer. 

If your projects involve both fine hard- 
wood plywood and a solid wood of the 
вате species, you may find a slight dif- 
ference between them in color and the 
way they take finishes. When wood is 
sliced for plywood, it is standard to soak 
it in hot water to soften the fibers and 
make cutting easier. Some pigments are 
water soluble and leach out in the soak- 
ing pits, making the wood lighter. To 
compensate for this, experienced finishers 
give the plywood components a very 
slight stain with dilute colorant. This 
brings the plywood back to the color of 
the solid material, so that the entire 
project will be finished the same way. 

What each wood is like. Each of the 
cabinet woods most used for the construc- 
tion of fine projects has its own charac- 
teristics, and some of them have tradi- 
tionally established uses. 

@ Mahogany is probably the most 
widely used of all cabinet woods. It 18 
pink-brown in the raw, and is usually 
stained brown. Its grain is interesting 
but subtle, showing up in the way it re- 
flects light from different angles. For 
modern designs, you can finish it clear— 
without stain—since it darkens and loses 
its pinkish color under any finish, par- 
ticularly penetrating resin sealers. 

e Walnut is an extremely versatile 
wood, brown with a blue cast, beautiful 
and full of fire under any oil-base finish. 
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It was used in furniture as early as the 
17th and 18th centuries, yet today it is 
unsurpassed as a material for modern 
pieces. Walnut is becoming scarce, and 
the slices you find in plywood are thinner 
and thinner. 'This doesn't mar its beauty, 
but you may find streaks of white sap- 
wood, which must be spot-stained. 

€ Cherry entered the furniture picture 
in Colonial America, when it was used 
for chests, tables, and cabinets. Its use 
continued until we began to run out of 
cherry trees. Today a great deal of cherry 
is imported. It doesn't have the same 
brown-red color of the old cherry; it is 
much lighter. However, it stains the 
same shade. 'The grain has dark streaks. 

e Maple and birch are very similar in 
appearance. Maple is whiter, birch is 
somewhat amber in the raw. Under stain 
it is virtually impossible to tell them 
apart unless you are experienced enough 
to detect maple's finer grain structure. 
You will most surely stain birch or ma- 
ple, but beware of stains labeled “maple” 
or “colonial.” They may be too red for 
your taste. 

ө Philippine mahogany is not mahog- 
any, but it has the same color and takes 
stains in about the same way. The pores 
are bigger, and the grain pattern is more 
pronounced. Philippine mahogany—or 
lauan, as it is also called—is cut and 
sliced in different ways. A rotary cut 
gives the straight-grain plywood design 
that most of us know. Slicing yields the 
attractive mottled effect shown in the 
lauan color photo. The solid wood is 
often carried in stock lumberyards. Thus, 
you can use plywood for major compo- 
nents of a project and solid wood for such 
things as edges, scroll-cut parts, etc. 

Philippine mahogany is not a particu- 
larly lovely wood finished clear. However, 
its grain and texture make it outstanding 
for dark stains. It is a handsome wood 
stained jet black—just the thing for occa- 
sional modern pieces. 

ө Oak is another species that is sliced 
and cut many different ways, presenting 
different grain patterns. The wood has 
very large, open pores, and for years this 
characteristic has been the basis for some 
interesting and unique finishes. An ex- 
ample: wood filler of a contrasting color 

Continued 


Until this house was painted with 
` Dutch Boy Latex seven years ago, 
it needed re-painting almost every year. 


We've been watching this house in 
Roxbury, Connecticut ever since it 
was painted with our Dutch Boy Latex 
House Paint in 1962. 

It's now nearly seven years —and 
we're still waiting for our first blister. 

(For twenty years before, the house 
blistered so badly it needed re-painting 
almost every year.) 

Obviously, neither rain, nor sleet, 
nor snow—even years and years of the 
tough New England kind —can put a 
dent in the exclusive resins we put in 
our Dutch Boy Latex. 

But then, everything about Dutch Boy 
Latex makes it the ideal house paint. 

Colors don't fade, there's little or 
no chalking. And, both tools and hands 
clean up easily with soap and water. 

Paint your house with Dutch Boy 
Latex House Paint—and watch what 
doesn't happen. 


Dutch Boy 


Latex House Aint 


esee NIS, If there's quality on the inside... there's a Dutch Boy on the outside. 


Now you can easily stain 
all hard to brush places. 
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Furniture - Shutters - Shelves - Cabinets - Picture 
Frames - Drawers · Also wicker, rattan, matting 
and other fiber materials. 


Choose from 7 wood colors. 
Dries in 30 minutes. Uniform, durable colors. 
Perfect for "shading" and "toning." 


Write for FREE colorful Spray Stain Folder. 
IDE FT j the wood finish people 
612 Maple Avenue / Torrance, California 90503 


to help you make the right 
window decisions for your new 
home or remodeling project. 
Send today for full-color 

folder packed with helpful 
hints plus a description of the 
Andersen Window line. 


Clip and Mail Today! 


O I plan to build. 
Г] | plan to remodel a 


wio | Planning Guide 


| 
| 
| 
| 
| Address 
| 
| 
| 
| 


| | PS 48 
—— — — Andersan Corporation è Bayport, Minnesota 55003 === === === 


Cabinet-Grade Plywood 
| used in the grain after the base finish is 
| applied. Like walnut, oak was used hun- 
dreds of years ago for the furniture of 
| kings and queens. Today it is again ex- 
tremely popular in a dark-brown color 
used on strictly modern designs. 

ө Teak is today’s most popular wood 
for smart modern design. It’s the wood 
so often used in good Danish imports. No 
material is easier to finish; it is absolutely 
| at its best with a simple penetrating- 
resin job. The color is a good, rich brown, 
and the grain pattern is strong without 
| being blatant. Not many of us could af- 
ford projects of any size made of solid 
teak. This, more than anything else, 
| points up the blessing of plywood faced 
with rare woods at prices that the wood- 
worker can afford. 

ө Rosewood is dark brown, often 
striped and patterned with grain that is 
quite black. It is the most costly of the 
woods generally used in cabinet and fur- 
| niture products. Even in plywood form it 
runs pretty high. This is not too bad, 
since the material doesn’t lend itself to 
big projects. (You see it most often as 
| the sides and backs of expensive acousti- 
cal guitars.) Rosewood requires no stain, 
turns a beautiful deep brown with red- 
dish tones under any varnish, lacquer, or 
shellac. You may find whitish sapwood 
that needs down-toning. 

e Limba is typical of several tropical 
hardwoods made into plywood. Others 
of similar nature are avodire and prima- 
vera. They are mahogany-like in grain 
and texture, but their color is golden. 
They first gained popularity in the days 
when Swedish modern was a high favor- 
ite. They continue to be useful when 
you want a light color without the trou- 
| ble of bleaching. Hold limba and similar 
woods to their lightest with lacquer or 
shellac. They retain their depth and fire 
in a way no bleached wood does. 

e Pine in plywood form has the ad- 
vantage of widths up to four feet without 
gluing—and of infinitely less tendency to 
warp, swell, and shrink with humidity 
changes. Be sure you get flat-cut or 
sliced pine—not rotary-cut—to get the 
lumber look shown in the color photo- 
graph. Rotary-cut pine has its place in 
cabinetwork, but only as an improvement 
over fir plywood. B5 


| 210 | POPULAR SCIENCE 


No. 910 Griplockh 


The Portable Vise 
You Can Carry In Your Pocket 
.. And — with ONE HAND 


LOCK IT! 


Easy, Fast, 
ТЕЛЕП. э» э-э | 
And All with ONE HAND 


let us send you a copy of our 
catalog, no charge. 


4 E-Z RELEASE! 5 OPEN IT! 


. TOOLS BY 


- 
MEADVILLE, РА. 


How to Sow a Seamless Floor 
[Continued from page 156] 


75, $57.60 for 100—and on up for larger 
quantities to cover bigger areas. The 
Flecto Co., Box 30, Oakland, Calif. 94604, 
makes it. There are at least a half-dozen 
other versions on the market, all similar 
in principle though differing in price 
and method of application. Another West 
Coast product is Ceem-Less, made by the 
Caldow Paint Co., Oakland, Calif. 94606, 
and sold in prepackaged kits for 25 square 
feet ($17), 50 square feet ($30), and 
100 square feet ($58). DAP, Dayton, 
Ohio 45401, offers a 25-square-foot for 
$20; and Dur-A-Flex, 269 Franklin Ave., 
Hartford, Conn., has a 35-square-foot kit 
for $28. So all brands are competitive. 

There are several manufacturers who 
still market their products for commercial 
installation only. These include Torginol, 
and the Sherwin-Williams Co., which 
calls its system Decrolon. Don’t confuse 
this with Decor-Rock, made by Decora, 
Cincinnati. Unlike all these other sys- 
tems, Decor-Rock employs actual stone 
granules rather than vinyl or metallic 
chips, and you trowel these on as a paste, 
rather than sow them. 

The instructions given here, in both 
words and pictures, are specifically for 
Flecto seamless products. Directions for 
the others will differ in certain particulars. 

Step 1: Of first importance in any 
seamless application—as with almost any 
finishing job—is surface preparation. 
Clean the old surface to remove dirt, 
grease, wax, and loose paint. Nail down 
anything that isn’t tight, and fill all 
cracks, holes, and gaps. 

If you’re dealing with a poor surface or 
with a rough subfloor in new construction, 
install underlayment. After consulting 
an experienced installer of seamless 
floors, I chose particleboard for the same 
reason he does—it’s smooth, easy to 
handle, and cheap. 

Nail your underlayment thoroughly, 
leaving a slight gap between sheets. Use 
galvanized nails to avoid rusty spots when 
you apply the water-soluble base coat. 
Fill all joints with a crack filler, including 
_ the one between underlayment and wall, 
unless a molding will cover. 

Some manufacturers, including Flecto, 
make a sealer to be used over any floor 
that might produce asphalt or color 
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bleeding. If in doubt, you'd better use it. 

Step 2. For the base coat, a roller works 
very well, with help from a small paint- 
brush in tight corners. You need not be 
a perfectionist about this coat; it will be 
almost entirely concealed by flakes. Give 
it two or three hours to dry. 

Step 3. Apply plastic as illustrated, in a 
full wet coat. Observe all safety precau- 
tions advised for fume-producing and 
flammable products. This means that 
when working you should provide ample 
ventilation and have no fires or pilot 
lights in the area. Even devices that may 
produce sparks with starting, such as 
electric refrigerators, should be discon- 
nected. And, of course, no smoking. 

If you are particularly sensitive to 
fumes, or are working in an area hard to 
ventilate well, wear a chemical mask. 

Step 4. You can do the actual sowing 
from a crouching or standing position, 
letting the chips sift down like snow- 
flakes. Sow them generously until the 
surface is well covered; sweep up the ex- 
cess later for re-use. If you find bare 
spots, brush on a little of the plastic and 
add more chips. 

Another generous coat of plastic goes 
on top of the flakes, locking them in. 
Your roller will pick up bits of flake but 
it will deposit most of them again, with no 
harm done. Let this coat dry at least 
overnight before sanding. 

For the final coat or coats of the lami- 
nating plastic, you can use a roller again 
—or take a tip from my pro friend. He 
finds he can do a quicker job and 
reduce the chance of getting bubbles by 
dumping the plastic onto the floor and 
spreading it with a clean metal or plastic 
trowel. I found that this works fine, espe- 
cially on small areas that need a heavy 
coat, such as sink counters and table tops. 

If you want to give an appearance of 
more depth to your floor or to add to its 
durability in an area where there'l be 
a lot of traffic, add one more coat of 
plastic. Let the previous coat dry first. 

Or you can wait until some future year 
when the surface has begun to show the 
first signs of wear. 'Then clean the floor 
and spread on another coat of the lami- 
nating plastic. Easy renewal at any time 
is another virtue of seamless flooring. 


New ... Now With Over ; 
300 Kits for Every Interest = | 

... At Up To 50% Savings 
e Deluxe Color TV... the sets 
you've heard about that give | | | 
better color pictures but cost no d 
more; three 295, 227, | | 


models: 
& 180 sq. in. rectangular; with 
exclusive built-in self-servicing 
facilities for best pictures al- 
ways; custom wall or cabinet in- 


stallation; build in 25-30 hours. | y i 
Also 12” solid-state b. & w. port- or & i ar | es 
able TV. | | vil L | 


e Transistor Organs... for home 
& music groups: deluxe 19 voice 
"Coronado'', low cost 10-voice 


m x 
Thomas models; instant-play Y | 
"ww Electronic Kit Catalog 
uar" combo organ... save up to | : | 

$500! 

e Guitar Amplifiers ...4 models 

from 240 watts to beginner's size: 

all the features musicians want 

most. 

e Stereo/Hi-Fi Components... 

the famous Heathkit AR-15, | | е 

world’s most advanced stereore- | | ы 

ceiver, plus many more... re- 1968 
ceivers, amps., tuners, recorders, 
speakers, turntables, new stereo 
equipment cabinets. 

e Table and Portable Radios & 
Phonographs . . . choose AM, 
FM, FM stereo and shortwave 
radios...mono or stereo phono- 
graphs. Build in an evening. 

e Model Radio/Control . . . kit 
version of Kraft 5-channel, digital 
proportional system: saves $200 
or more...for planes, boats, cars. 
e Amateur Radio Gear... world's 
most complete line . . . SSB re- 
ceivers, transmitters, transceiv- 
ers and accessories. Я 
e Test & Lab Instruments... м. RSI 

a complete newly designed and | i Т Іар - 
styled line for home workshop, E e: b 

shop, industrial and educational Emm J 

use. 

e Marine Electronics for your 

boat . . . radiophones, depth 

sounder, RDF, fuel vapor detec- 

tor, new power converters. 

e Photographic Aids... Heath/ 

Mitchell Darkroom Computers 

for color and black & white, elec- 

tronic photo timer. 

è Educational... Berkeley Phys- 

ics lab, Malmstadt-Enke instru- p P ow d : 
mentation, IMPScope, plus kits ye r llla OVER 300 
for home and classroom study. d | 
e Citizen's Band Radio ... 
walkie-talkies, 5-watt fixed & 
mobile transceivers, crystals, an- 
tennas. 
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ELECTRONIC KITS — 
WORLD'S LARGEST SELECTION 
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Biggest Selection... Over 300 Kits 
Up To 50% Savings 

Unique Creative Satisfaction 

Pride Of Self-Accomplishment 
Easiest To Build 

Best Performance 

Highest Quality Components 

Free Technical Consultation 

Easy Credit Terms | 


Heath Company, Dept. 16-4 f 
Benton Harbor, Michigan 49022 
Please send FREE Heathkit Catalog. 
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(Please Print) 
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Are you interested ina р 
business producing а gross income 


of $35,000 and | more үүнү | 
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OWN YOUR OWN 
A to Z RENTAL CENTER 


. the community rental headquarters 
supplying everything used in the home or business 


The rental field is booming with the big *''do-it- 
yourself" market . . . the camping/vacation market 

. plus the ever growing need for home nursing 
equipment. You'll be renting lawn and garden tools 

. plumbing tools . . . party needs . . . camping 
equipment . . . invalid and health needs . . . home 
entertainment needs . . . contractors’ tools . . . floor 
and carpet care equipment and much, much more. 


Proved profits—over 200 A to Z Rental Centers in 
operation or ready to open. Choice, protected fran- 
chises available. 

Learn about your unlimited future in the rental field 
and how the continuing A to Z Full-Support Man- 
agement Program means growth, security, profits 
and prestige for you. This program offers complete 
training at the A to Z Owner-Management School, 
site selection assistance, 10055 rentable inventory, 
and powerful year ’round advertising and business 
building promotions plus other individualized, day- 
to-day services. 


Three basic Rental Center Plans available. 

Your cash investment is only $7,500 to $18,750— 
depending on the plan most suited to your market. 
We make available initial and growth financing if you 
qualify. Want to get ahead, earn more, live better 
and provide a bright, prosperous future for yourself 
and your family? Write—Wire—Phone today! No 
obligation. 


A 


Warren S. Claussen, Vice-President 
A to Z Rental, Inc. 

Suite 1675-A 
164 West Jackson Boulevard 
Chicago, Illinois 60604 
Phone: Area 312, 922-8450 
A Subsidiary of Nationwide Industries, Inc. 
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[Continued from page 121] 


| phatic system. By inserting a plastic tube 


| The Amazing Story of Heart Transplants j 


in a lymph duct just above the collar- | 


bone, Dr. Murray lets the white cells 
drain out by gravity into a plastic bag. 


With good drainage, as many as 32 bil- - 


lion are removed daily, separated from 
the lymph fluid which is then reinfused 
into the patient. The drainage, Dr. Mur- 
is making rejection crises 
half as common as previously. 

Elsewhere, investigators are working 
on another concept: antigen overloading. 
The idea is not to destroy or remove 
white cells but to divert the antibodies 
they produce with antigens that have 


—— UM 


Nm . 


nothing to do with a transplanted organ. 


It’s a decoy strategy. Huge numbers of 
antigens would be needed—and those ob- 


tained from bacteria are showing promise __ 
and are now being mass-produced in a 


program sponsored by the National Insti- 
tutes of Health. 


Meanwhile, at the Massachusetts Gen- | 


eral Hospital in Boston, scientists are 
working toward building up a patient in 
advance to tolerate just those antigens 


that would be present in a transplant, | 


leaving his immunological system still 
intact to fight infection. They have early 
evidence now that tolerance can be in- 
duced by extremely low doses of antigens. 

Investigators also are working on im- 
proved organ-preservation methods that 
could be helpful in all transplants, es- 
pecially heart exchanges. 


\ 
| 


Heart ''machine"? Not yet. Today a pa- ` 


tient who needs a kidney transplant can 
be kept alive with an artificial kidney 
machine until the right kidney comes 
along. But there are no comparable arti- 
ficial heart or liver machines. Heart trans- 
plants depend upon having a patient in 
desperate need in a hospital at the same 
time that another patient in the same hos- 
pital dies and has a still healthy organ 
and reasonably suitable tissue profile to 
make a transplant seem feasible. 

The hope is to find some way of pre- 
serving organs and banking them for use 


| when needed. But nobody has yet found 


a way to freeze a whole organ and get it 


| to work after thawing. 


Recently, at Stanford University, sur- 
geons have created temporarily two- 
hearted “banking” dogs to keep alive 


——— —— He 


The Amazing Story of Heart Transplants 
, hearts to be transplanted to other ani- 
mals. A heart removed from a donor dog 
15 stored in the neck of an intermediary 
or banking dog and is nourished by blood 
flowing through a large neck artery. 
Hearts have been stored this way for as 
long as four days before final transplan- 
tation. Such work has given rise to a 
‘hope of establishing a “living bank” in 
which hearts and other organs from 
human cadavers might be implanted in 
baboons or other animals and stored. 

Meanwhile, at Georgetown Universi- 
ty Medical School, Dr. Charles A. Huf- 
nagel, inventor of the first artificial 

| human heart valve, is trying to precondi- 
tion the hearts of unborn calves for ulti- 
mate transplanting into humans. 

Hufnagel’s idea is to treat calf em- 
bryos, still in the womb, with drugs and 
„radiation that might change the organ 
tissues so they’d be less likely to trigger 

«rejection when implanted in humans. 

Some experts believe that the ultimate 
solution in heart cases will be a com- 
pletely artificial rather than a transplant- 
ed heart. Famed Houston surgeon Mi- 
chael DeBakey is one. He has been 
working for years to develop an artificial 
heart. (Boosters, or pumping aids, are 
available and have limited use—but not a 

full artificial heart that could help the 
vast majority of patients with hearts too 
far gone to be helped by anything but a 
complete substitute.) 

No question that artificial organs, when 
perfected, would have major advantages 
over transplants. Supply could be man- 

_ufactured to meet demand; storage would 
be easy; there would be no problem of im- 
munity or rejection. 

But until effective—and reliable—arti- 
ficial hearts and other organs come 
along, there is the likelihood that many 
people will have their lives extended by 
transplants. Certainly, the record of 

Philip Blaiberg, Dr. Barnard’s second 
such patient, will encourage the opera- 
tions. 

At the last American College of Sur- 
geons annual meeting, Dr. David Hume 

of the Medical College of Virginia, view- 
ing progress in organ transplantation in 
just the last year, predicted that 100- 
percent acceptance of kidney, liver, and 
heart transplants will be achieved in less 
than 10 years. 


. Ifyou havent 
got the time, 

we've got the 
camera. 


ا 


й 


8^ Slide a film cartridge into the KODAK 
Ке ЕГУ INSTAMATIC M8 Movie Camera and join 
the new wave of super 8 movie-makers. With 
this camera there's no fiddling at the start, no 
flipping at midpoint, no winding anywhere 
along the way. 

The M8 has power zoom from 9.5 wide-angle 
to 45mm telephoto, plus four shooting speeds 
for special effects—9, 18, 24, 32 frames per 
second. Automatic through-the-lens exposure 
control and viewing accuracy. Less than $225. 
See the superb M8 and the complete line of 
KODAK INSTAMATIC Movie Projectors at your 
Kodak dealer's. 


Price subject to change without notice. 


Kodak Instamatic M8 
Movie Camera 
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REMUDEL! FIA UP NOW 


GIVE YOUR HOME A NEW 
AND GREATER VALUE 


For tools and home-improvement materials ... for professional 
advice .. . shop at these great building materials centers. 


ARIZONA 
Foxworth-Galbraith Lumber Ca. 
benson 
Casa Grande 
Cnandler 
Coolidge 
Eloy 
Florence 
Gilbert 
Mesa 
Nogales 
Prescott 
Superior 
Tombstone 
Tucson 
Wickenburg 
Winkelman 


Yuma 
O'Malley Building Materials 
buckeye 
Glendale 
Mesa 
Nogales 
Phoenix 
30 East Dunlap 
5307 W. Missouri Ave. 
1402 South Central Ave. 


2626 East Indian School Rd. 


Scottsdale 
Tempe 
Tucson 
1310 South Wilmot Rd. 
Wetiton 
Yuma 


ARKANSAS 

Long Bell 

Ft. Smith 

Little Rock 
Springdale 

Moore's Super Stores 
Little Rock 


CALIFORNIA 


Builders Emporium 
Buena Park 
Chatsworth 
Covina 

East Los Angeles 
Escondido 
Fullerton 
Granada Hills 
La Crescienta 
La Habra 
Lancaster 

Los Angeles 
Reseda 
Riverside 

Sima 

Tarzana 
Thousand Oaks 
Tustin 

Van Nuys 
Westminster 
J. W. Copeland Yards 
Arcata 

Bishop 
Brawley 
Brentwood 
Chowchilla 
Empire 

Eureka 

Exeter 
Holtville 
Kerman 
Lindsay 
Livingston 
Lone Pine 
Newman 
Oakdale 

Orosi 
Patterson 
Porterville 
Riverbank 
Rosemead 
Strathmore 
Tracy 

Tule Lake 
Visalia 
Waterford 
Woodlake 
Diamond National Corp. 
Anderson 
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Arbuckle 
Atwater 
Auburn 
Biggs 
Chico 
Colusa 
Concord 
Dunsmuir 
Esparto 
Fairfield 
Fair Oaks 


Grass Valley 
Hanford 
Lakeport 
Lincoln 
Livermore 
Lodi 
Manteca 
Martinez 
Modesto 
Oakdale 
Orland 
Oroville 
Paradise 
Petaluma 
Placerville 
Pt. Reyes Station 
Red Bluff 
Redding 
Roseville 
Sacramento 
Santa Rosa 
Sebastopol 
Stockton 
Tahoe Paradise 
Turlock 
Ukiah 
Vacaville 
Williams 
Woodland 
Yuba City 
Foxworth-Galbraith Lumber Co. 
Needles 


COLORADO 
Foster Lumber Company 
Boulder 
Broomfield 
Brush 
Burlington 
Calhan 

Craig 

Dillon 

Fort Lupton — 
Glenwood Springs 
Greeley 
Gunnison 
Holly 

Limon 
Loveland 
Minturn 
Montrose 
Rangely 
Salida 
Stratton 
Windsor 


CONNECTICUT 
Grossman's 
Branford 
Hartford 
Manchester 

No. Haven 
Orange 
Torrington 
Wallingford 
Moore's Super Stores 
Newington 
South Windsor 


DELAWARE 
Adkins Co. 
Seaford 
Lowe's 
Dover 
Wilmington 


FLORIDA 
Bond-Howell Lumber 
Daytona Beach 
Jacksonville 

600 E. 8th St. 
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1066 hg AP Blvd. 
9420 Beach Blvd 
4020 University Blvd., West 
6646 San Juan Ave. 
7700 Lem Turner Rd. 

Lake City 

New Smyrna Beach 

St. Augustine 

Lindsley-—R. B.C. Lumber 

Belle Glade 

Boca Raton 

Cocoa 

Coral Gables 
4400 Ponce De Leon 
4300 Ponce De Leon 

Delray Beach 

Ft. Lauderdale 
800 N.E, 3rd Ave, 
219 N.W, 1 Ave. 

Ft. Pierce 

Hialeah 

Holly Hill 

Hollywood 

Homestead 

Islamorada 

Key West 
700 Catherine St. 
530 Truman Ave. 

Lake Park 

Lake Worth 

Largo 

Miami 
1635 N.W, 28th St. 
1628 N.W. 28th St. 
1901 N.W. 22nd St. 
ЗООМ ММ, River Dr. 
2160 S.W, 27th Ave. 
3817 N.W, 17th Ave. 
812 S.W. 12th Ауе, 
8820 Bird Road 
496 N.E. 79th St. 
8201 S. Dixie Hws. 
3505 N.W. 79th St. 
3690 N.W. North River Dr. 

Miami Shores 

North Miami 
12725 N.W. 7th Ave. 
410 N. Miami Bch. Blvd. 
16160 Biscayne Blvd. 
680 N.E. 127th St. 

сакала. Рагк 

Opaloc 
gi N.W, 27th Ave. 
17845 N.W. 27th Ave. 

Perrine 

Pinellas Park 

Pompano Beach 

South Miami 

St. Petersburg 

Tampa 
5015 W. Hillsboro Ave. 
3500 Henderson Blvd. 
4002 Gandy Blvd. 
9340 N. Florida Ave. 
4335 E. Hillsboro Ave. 

Tavernier 

Tico | 

Vero Beach 

W. Ft, Lauderdale 

W. Hollywood 

West Palm Beach 

Pinellas Lumber Co. 

St. Petersburg 
1400 Central Avenue 
9400 Bay Pines Blvd. 
333 75th Avenue 
Haines Road at 28 St. N. 


IDAHO 

Bestway Bldg Centers 
Aberdeen 

American Falls 

Arco 

Ashton 

Boise 

Cascade 

Emmett 

Gooding 

Homedale 

Idaho Falls 

Lewiston 

Karcher Junc. (NAMPA) 
Marsing 

Mt. Home 


Payette 
Rexburg 
Rigby 
Rupert 
St. Anthony 

Shelley 

Weiser 

West Yellowstone 
Wilder 

‚ W, Copeland Yards 
Caldwell 

Homedale — 
Diamond National Corp. 
Albeni Falls 


ILLINOIS 
Fullerton Lumber 
Buda 
Freeport 
Kewanee 
Monmouth 
Great Plains Supply 
Hanover 
Hill-Behan Lumber 
Arlington Heights 
Belleville 
Chicago 
5601 Elston Ave. 
East Alton 
Mundelein 
Schiller Park 
Edward Hines Lumber 
Chicago 
5245 Archer Ave. 
1168 N. Halsted St. 
3840 Milwaukee Ave. 
1801 Grace St. 
1834 Balmoral Ave, 
4626 West 63rd St. 
1620 West 59th St. 
2431 S. Wolcott Ave. 
Cicero 
Downers Grove 
Evanston 
1613 Church St. 
Evergreen Park 
Glenview 
Highland Park 
Homewood 
Itasca 
La Grange 
Lombard 
Melrose Park 
Mt. Prospect 
Palatine 
Park Ridge 
River Forest 
St. Charles 
Villa Park 
Sterling Lumber 
Bensenville 
Ontarioville — 
United Building Centers 
Galena 
Oregon 


IOWA 
Fullerton Lumber 
Allison 
Anthon 

Avoca 

Baxter 
Belmond 
Brooklyn 
Burlington 
Carson 

Fonda 

Fort Dodge 
Greenfield 
Griswold 
Grundy Center 
Manly 
Manson 
Massena 
Montezuma 
Movilla 
Newell . 
Nora Springs 
Oakland 
Orient 
Rockwell City 
Shelby 

Sioux City 


LOOK... 


Villisca 
Walnut 
Waterloo 
Whittemore 
Great Plains Supply 
Belle Plaine 
Bernard 
Cascade 
Earlville 
Elma 
Estherville 
Farley 
Farmersburg 
Forest City 
Klemme 
Little Rock 
Logan 
Manchester 
Marion 
Mason City 
Missouri Valley 
Monticello 
New Albin 
New Hampton 
Northwood 
Odebolt 
Onawa 

Ryan 

Swea City 
Turin 
Walker 
Waukon 
Winthrop 
Woodbine 
Mid-Way Dist, Company 
Atlantic — 
United Building Centers 
Algona 
Armstrong 
Atlantic 
Audubon 
Bancroft 
Bode 
Clarinda 
Eagle Grova 
Earlham 

Fik Horn 
Hartley 
Letts 
Manning 
Mapleton 
Maquoketa 
Monona 

Mt. Pleasant 
Ottumwa 
Postville 
Ringsted 
Shenandoah 
Sioux Rapids 
Sumner 
Tipton 
Titonka 
Waukon 
West Union 


KANSAS 
Foster Lumber Company 


Great Bend 
Hoxie 
Jetmore 
Leoti 

Lyons 
Manhattan 
Scott City 
Sharon Springs 
Syracuse 
Tribune 
Washington 
Long Bell 
Kansas City 
Topeka 
Wichita 


KENTUCKY 
Lowe's 
Frankfort 


LOUISIANA 
Hill-Behan 
Algiers 
Covington 


= 
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IMPROVE 
Harahan 
Gentilly 
Slidell 
MAINE 
Grossman's 
Bangor 
Eastport 
Houlton 
Portland 
Presque Isle 


MARYLAND 
Harford Lumber Co. 
Bel Air 

Hechinger 
Hyattsville 

Marlow Hgts 
Rockville 

Wheaton 

Lowe's 

Hagerstown 
Salisbury 

Moore's Super Stores 
Aberdeen 
Salisbury 


MASSACHUSETTS 
Grossman's 
Auburn 

Ayer 

Billerica 
Braintree 
Buzzards Bay 
Falmouth 
Fitchburg 
Foxboro 
Framingham 
Hyannis 

Indian Orchard 
Ipswich 
Malden 
Marshfield 
New Bedford 
Pittsfield 
Quincy 
Stoughton 
Taunton 
Wellesley 
West Springfield 
Whitman 


MICHIGAN 


Mohawk Lumber & Supply Co. 


Detroit 
14525 W. Chicago 


11500 E. 8 Mile Rd. 

2170 Dix Ave., Lincoln Pk. 
33600 Plymouth Rd., Livonia 
26640 Gratiot Ave., Roseville 


MINNESOTA 
Fuilerton Lumber 
Bird Island 
Brownton 
Buffalo 
Duluth 

EIk River 
Fairfax 
Gaylord 
Glencoe 
Hector 
Kimball 
Lanesboro 
Maple Lake 
Monticello 
Norwood 
Paynesville 
Rochester 
Rockford 
Watertown 
Great Plains Supply 
Ada 

Argyle 
Brownsdale 
Canby 
Chokio 
Clarkfield 
Dawson 
Easton 
Edgerton 
Ellsworth 
Fulda 
ivanhoe 
Lakefield 


HOME 


YOUR 


Madison 
Marshall 
Morristown 
Osakis 
Pipestone 
Preston 

St. Joseph 
Twin Valley 
Vesta 
Wabasso 
Waterville 
Wood Lake 
United Building Centers 
Adams 
Aibert Lea 
Austin 
Balaton 
Claremont 
Clements 
Elgin 
Ellendale 
Faribault 
Granite Falls 
Hayward 
Hutchinson 
Jackson 
Lake City 
Lakeville 
Lewiston 
Long Prairie 
Luverne 


Lyle 

Mankato 
Milroy 
Minneota 
Moorhead 
Pipestone 
Plainview 
Redwood Falls 
Rochester 
Rushford 

St. Charles 
Sherburn 
Slayton 
spicer 
Trimont 
Wabasha 
Walnut Grove 
Waseca 
Welcome 
Winona 


MISSISSIPPI 
Columbus Lumber Co 
Brookhaven 


MISSOURI 
Central Hardware 
t. Louis 
Downtown 
Halls Ferry 
Kirkwood 
North Union 
Kingshighway 
Wellston 
Foster Lumber Company 
Kansas City 
Fullerton Lumber 
Maryville 
Hill-Behan 
St. Louis Area 
Affton 
Fenton 
Florissant 
Jennings 
Kirkwood 
Lemay 
Mattese 
Pagedale 
Long Bell 
Columbia 
Hannibal 
Moore's Missouri Co. 
Sikeston 


MONTANA 
Fullerton Lumber 
Baker 

Terry 

Wibaux 

Great Plains Supply 
Glasgow 

Havre 

Sidney 


United Building Centers 
Billings 
Bozeman 
Butte 
Conrad 
Fairfield 
Fairview 
Forsyth 
Glasgow 
Glendive 
Great Falls 
Hamilton 
Harlem 
Helena 
Laurel 
Malta 
Miles City 
Plentywood 
Red Lodge 
Roundup 
Sidney 
Wolf Point 


NEBRASKA 


Foster Lumber Company 


Fullerton Lumber 
Gordon 

Norfolk 

Valentine 

Wahoo 

Wakefield 


Wayne 
Great Plains Supply 
Coleridge 
Creighton 
Emerson 
Homer 
Laurel 
Madison 
Newcastle 
Orchard 
Plainview 
Ponca 
Randolph 
Walthill 


NEVADA 

J. W. Copeland Yards 
Carson City 

Lovelock 

Minden 

Reno , 

Yerington 


NEW HAMPSHIRE 


Grossman's 
Laconia 
Manchester 
Plymouth 
Portsmouth 
Salem 


NEW JERSEY 


Channel Lumber 
Belleville 
Clifton 
Livingston 
Mt. Holly 
Neptune 
Newark 
Parlin 
Sayrewoods 
South Plainfield 
Springfield 
Totowa 
Dykes Lumber 
Hoboken 

702 Clinton St. 


ewark 

648 Market St. 
Paramus 846 Route 17 
Weehawken 

Blvd. East & 19th St. 
Moore's Super Stores 
Hightstown 
Vineland 


NEW MEXICO 


Foxworth-Galbraith Lumber Co. 


Alamogordo 


Silver City 


NEW YORK 
Dykes Lumber 
Bronx 
1777 West Farms Rd. 
Brooklyn 
647 Atiantic Ave. 
Manhattan 
160 Chambers St. 
175 Spring St. 
137 W. 24th St. 


238 W. 108th St. 
310 E. 117th St. 
Long Island 


215-23 42nd Ave., Bayside 

450 Union Ave., Westbury 

153 E. Merrick Rd., Freeport 
143 Pine Aire Drive, Brentwood 
26-16 Jackson Ave., L. 1. C. 


Grossman's 
Cortland 
Glens Falls 
Groton 
Herkimer 
Ithaca 
Kingston 
Latham 
Patchogue 
Rensselaer 
Schenectady 


NORTH CAROLINA 
Lowe's 

Asheboro 
Ashevilie 

Boone 

Brevard 
Charlotte 
Durham 
Greensboro 
Hendersonville 
Hickory 

Marion 

Mayodan 

North Wilkesboro 
Raleigh 
Rockingham 
Shelby 

Sparta 
Waynesville 
Whiteville 
Wilmington 
Wilson 
Winston-Salem 
Moore’s Super Stores 
Salisbury 


NORTH DAKOTA 
Fullerton Lumber 
New England 
Great Ae ains Supply 
Berthold 
Bottineau 
Bowbells 

Butte 

Cando 

Churchs Ferry 
Columbus 
Crosby 

Devils Lake 
Fessenden 
Finley 
Galesburg 
Garrison 

Grenora 

Harvey 

Hebron 
Hettinger 
Jamestown 


Powers Lake 
Rolette 
Rolla 

Rugby 
Ryder 
Sherwood 
Stanley 
Tioga 


Shop at these great building materials centers 
for all your home-improvement needs 


Towner 
Underwood 
Watford City 
Westhope 
Williston 
Wimbledon 
United Building Centers 
Casselton 
Edgeley 
Ellendale 
Forman 
Linton 
Lisbon 
Napoleon 
Oakes 


OHIO 

Forest City 

Bedford 

Cleveland 
17903 St. Ciair 
14651 Lorain Ave. 
10800 Brookpark Rd. 
Mayfield Heights 

Moore’s Super Store 

Canton 

Marietta 

Lowe's 

Belpre 


OKLAHOMA 
Long Bell 
Edmond 
Kingfisher 
Lawton | 
Midwest City 
Oklahoma City 
Ponca City 
Tulsa 
Watonga 
Woodward 


OREGON 


Bestway Bidg. Centers 
Kiamath Falis 


Nyssa 

J. W. Copeland Yards 

Albany 

Ashland 

Beaverton 

Bend 

Burns 

Corvallis 

Florence 

Forest Grove 

Grants Pass 

Gresham 

Hillsboro 

Klamath Falls 

Lincoln City 

Madras 

McMinnville 

Medford 

Molalla 

Oregon City 

Portland 
7730 S.W. 31st Ave. 
4204 N.E. Clackamas 
10279 N.E. Sandy Blvd. 
119 S.E. Main St. 

Prineville 

Redmond 

Riddle 

Salem 

Seaside 

Sheridan 

Silverton 

Springfield 

St. Helens 

Tieard 

Tillamaok 

Waidport 


PENNSYLVANIA 

Grossman's 

Reading 

Scranton 

York 

Moore's Super Stores 

Allentown 

Camp Hill 

Chambersburg 

Cleona 

Williamsport 
Continued 
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You Always Buy B Best | 


when you buy... 


| DL tara non EE 
| (ann) сс 


Over 1500 kinds, 
sizes and types 


of easy to use, quality 5 № 
hand tools manufactured 

to professional standards... 
that’s P&C TOOLS. These are 
tools for the man who makes 
his living with hand tools as 
well as the home improvement 
“specialist” like you. 


Ask for P&C Tools by name at your favorite 
Building Supply or Hardware Store. 
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HOME 
IMPROVEMENT 
TIME 


aska 
qualified builder, 

building material dealer 
or remodeling contractor 


To show you how inexpensively he can 
transform the many remodeling ideas in 


POPULAR SCIENCE 


To new living enjoyment for you. 


HOME IMPROVEMENT MONTH 
Is Sponsored By... 
HOME IMPROVEMENT COORDINATING COMMITTEE 
National Association of Home Builders 
National Home Improvement Council 


National Lumber and Building Material Dealers Asan. 
NERSICA, Inc. — National Remodelers Assn. 
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HOME IMPROVEMENT DEALER LIST 
For tools and home-improvement materials... 
for professional advice...shop at these great 

building materials centers. 


Wolf Supply Co. 


Gettysburg 
Manchester 
Wrightsville 
York 
Lumberyard Inc. 
Chambersburg 


RHODE ISLAND 
Grossman's 
North Kingstown 
Woonsocket 


SOUTH CAROLINA 
Lowe's 

Anderson 
Charleston Heights 
Columbia 
Greenville 


SOUTH DAKOTA 
Fullerton Lumber 
Armour 

Burke 

Colome 

Corsica 

Emery 

Irene 

Kimball 

Lemmon 

Miller 

Mitchell 

Mt. Vernon 
Plankinton 
Platte 

Scotland 

Tyndall 
Vermillion 


| Wessington Springs 


Ара 
Yankto 

Great Plains Supply 
Alcester 
Arlington 
Beresford 
Bridgewater 
Brookings 
Canton 
Centerville 
Elk Point 
Elkton 
Flandreau 
Gary 

Hayti 


` Lake Norden 
| Lemmon 


Lennox 
Nunda 
Wakonda 
United Building Ct. 
Aberdeen 
Avon 
Bradley 
Britton 
Clark 
Clear Lake 
De Smet 


| Groton 


Hitchcock 
Hoven 

Lake Andes 
Lake Preston 
Miller 
Parkston 


| Redfield 


Springfield 
Vermillion 
Wagner 
Watertown 
Webster 
Yankton 


TENNESSEE 
Lowe's 
Bristol 
Chattanooga 
Kingsport 
Knoxville 
Nashville 


TEXAS 
Foxworth-Galbraith 
Alpine - > 
Ballinger 


| Balmorhea 


Bonham 


Borger 
Carrollton 
Clarendon 
Commerce 
Cooper 
Denton 
Dumas 
Eldorado 
Electra 
Greenville 
Hereford 
Howe 
Kermit 
Kerrville 
Marta 
McKinney 
Mount Pleasant 
Nocona 
Ozona 
Paris 
Pecos 
Pilot Point 
Ralls 

Saint Jo 
Sherman 
Sonora 
Spearman 
Stinnett 
Stratford 
Sudan 
Sulphur Springs 
Whitesboro 
Winnsboro 
Winters 
Long Bell 
Amarillo 
Plainview 
Witchita Falls 


UTAH 

Bestway Bldg. Ct. 
Layton 

Ogden 

Provo 

Tooele 


VERMONT 
Grossman's 
Brattleboro 
Montpelier 
Rutland - 
Winooski 


VIRGINIA 
Hechinger 
Alexandria 
Falls Church 
Lowe's 
Charlottesville 
Newport-News 
Norfolk 
Richmond 
Roanoke 
Staunton 
Suffolk 

Vienna 
Woodbridge 
Moore's Super St. 
Chesapeake 
Lynchburg 
Newport-News 
Petersburg 
Richmond 


715 E. Seventh Rd. 


2201 Dabney Rd. 
Roanoke 
Verona 
Winchester 


WASHINGTON 
Bestway Bldg. Ct. 
Auburn 

Bellevue 
Ellensburg 
Enumclaw 

Moses Lake 
Othello : 

Prosser 


Diamond National 
Co 


rp. 
Kennewick 
Spokane 


Ernst Hardware 
Aurora Village 
Ballard 
Bellevue 
Burien 

Everett 
Longview 
Northgate 
Olympia 
Renton 

Seattle 
Tacoma 
University Village 
Westwood Village 
J. W, Copeland 
Arlington 
Anacortes 
Blaine 

Camas 
Everson 
Ferndale 

Kelso 

Lyden 

Mabton 

Mt. Vernon 
Oak Harbor 
Olympia 

Pasco 

Prosser 
Puyallup 
Seattle 
Toppenish 
Woodland 


WASHINGTON, D.C. 
Hechinger 

15th and H. Sts. N.E. 
5925 Georgia Ave. 
4555 Wisconsin Ave. 


WEST VIRGINIA 
Lowe's 
Charleston 
Huntington 

Oak Hill 

Princeton 
Moore's Super St. 
Charleston 
Dunbar 

Wheeling 


WISCONSIN 
Fullerton Lumber 
Arcadia 

Beaver Dam 
Ellsworth 

Monroe 
Neillsville 

Ripon 

Waupaca 


Wausau 

United Building Ct. 
Berlin 

Bloomer 
Chippewa Falls 
Cornell 

Durand 
Greenwood 
Lacrosse 

Loyal 

Madison 
Marshfield 
Menomonie 
New Auburn 
Owen 
Platteville 
Richland Center 
Spencer 
Stanley 
Watertown 


WYOMING 
Foster Lumber 
Casper 
Cheyenne 
Glenrock 
Green River 
Lander 
Newcastle 
Rawlins 
Rock Springs 
Saratoga 
Wheatland 


ake It a 


Forget that cranky old mower! Relax with a new 
Mow Atlas Grass Jet! 4-cycle Briggs & Stratton engines 
IT WITH up to 36 H. P. 


* Deflector chute to direct clippings out of 
the way. 
* Big ball-bearing wheels for easy rolling. 
e Sturdy alloy-steel deck. 
* Leaf mulcher included. 
* Rake front for easy pushing in tall grass. 
* Grass catcher available for all models. 
e 5-position quick cutting height adjusters. 
e Safety drive control on self-propelled 
models. 


* 5 models including an electric. 
* All ASA safety approved. 


ATLAS TOOL & MANUFACTURING CO. 
5151 Natural Bridge Ave., St. Louis, Mo. 63115 


your best buy 
your best time 


Want versatility ; _5 - 
ina power saw? ы БЫ? 


e cO M roseo 
Trim sheating flush 


: he * D 


Trim fence posts 


ln ; пы 


Whatever the extent of your tool assort- 7. __ * Ep Vu ue 
ment, it should include the WELLSAW 400 f о” i | : ^ 
with 8" or 16" capacity. It handles tough 
jobs like those illustrated, as well as the 
routine jobs. It'S packed with power, pre- : em m 
cision built to industrial standards and ` 2 cO 
safer to use than any other power hand " dd ue Г #7. 
м saw. Your equipment, hardware or tool .. = = sta ps т 
dealer has a WELLSAW 400 or can get © ий 
опе for you. See him today. 


—————————— À — е Cut rafters 


Send coupon for “Sawing Magic of Wellsaw IVR RAA 07 7 P. | DENM ani NEC 
400". 16 pages telling the story of WELLSAW i.) "EL А уу [^ oo MES LEE АА EY N 
400 versatility. nna ВСИ P. ; 

WELLS MANUFACTURING CORP. үл, Sof epee E уН 
500 Service Road, Three Rivers, Michigan м | / 


Trim joists 


bà т ri: f Num Ts Я 


Name_ WE De jm, 
Address * eL. 
Cy State Pe 


I 
a es ا‎ (Зла, с, рый 


Cut fence rails 
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Wordless 
Workshop 


By ROY DOTY 
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What is the most 
tant thing 
along tape? 


IT'S HOW YOU MAKE IT LONG! 


And when you are Lufkin, you make it very, very YN EPOXY TAPE 
carefully. Start with extra-thick steel line so that it #8185 MARKINGS € COATING 
lies flat and measures accurately. Then, cover it with — HQ ^, 

the best, non-yellowing white paint and add sharp- io. A 
contrast black markings for easy reading. Next, flow | RE 
on transparent, durable seamless epoxy to give extra 
line protection against wear. Put it in a rust-resistant 
steel case and cover it with tough vinyl to add long 
life. Install an easy-action winding handle that folds 
flush when not in use. Protect the line against kinking 
with a double-roller throat. That's how Lufkin makes 
it long. You will find it at your hardware or building 
supply dealer's right now. FOLD AWAY WINDING «Н 

m | HANDLE VINYL CLAD STEEL CASE 


SAGINAW, MICHIGAN 48601 


A DIVISION OF el COOPER INDUSTRIES, INC. 
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The 1968 Union/Pure Oil Trials 
[Continued from page 116] 


The 70 cars entered had an average 
stopping distance of 193.8 feet. This is 
slightly better than last year’s 199.94- 
foot average, but not as good as 1966’s 
193.05-foot average. Individually the re- 
sults do show some improvement—in the 
'67 trials, only 62.6 percent were able to 
stop in less than 200 feet. This year 81.4 
percent stopped in less than 200 feet. 

The shortest stopping distance in the 
test was scored by a Chrysler New Yorker 
driven by Mel Larson. At 160.0 feet it 
wasn’t the shortest distance ever recorded 
(63 Ford Fairlane, 158.2 feet), but it 
was a full 13 feet shorter than the New 
Yorker’s closest competitor. And it was 
the shortest ever recorded in its class in 
the history of the trials. For this effort, 
the Chrysler-Plymouth Division was this 
year’s recipient of the coveted POPULAR 
SCIENCE Gold Cup. The award is our 
way of stating that the braking tests 
are the most important of the three 

segments of the Union/Pure Oil Per- 
formance Trials. 


Five cars so outraged the rules in the 


__ 12100 World's THRIFTIEST Light Plants 
The Champion— 1200 watts 


115 volts AC for only $144.50 


Unbellevable but true—Brand new 
production methods now make pos- 
Bible world's finest design in a ser- 
vice free alternator light plant at 
this unprecedented price. Plant puts 
out a steady 1200 watts of 115 volt 
AC power to run power tools, oll 
burners, pumps, ТУ. or anything that 
requires up to 1200 watts, Powered 
by a rugged 3 HP, 4 cycle,. easy 
start gas engine with 1 year fac- 
tory warranty. Complete with carry 
handle and shock mounts. Why fool 
with short life 2 cycle plants when 
you can buy this rugged tóp quality 


THE machine at our factory price. 
CHAMPION TA 50 item #1265 wt. 65 lbs, $144.50 


234 h.p. Clinton—34.95 


Model 400, rugged 4 cycle model. 
Alum. Block, castiron cylinder 


5 
пове гам а ака. sua 94 95 
a FOE эш» кею PE eee е 67.50 


31/2 h.p. Clinton—39.95 
A big engine with big power. Mod- 
el 404, 4 cycle, rope start 34" std. 
shaft. In ustrial ball- 39. ‚95 5 
репо engine. Item 404 

A LOE „ааыа аба £94 Батаа авага 
Remember these engines are OU perfect and "tandard and 
under factory warranty. Money back guarantee. Order now while 
stocks are complete. Factories—we buy new engines. 


STANDARD DIAL PHONES WITH BELL 


Bell System late model dial phones same 
аз used by all telephone companies. Ideal as 
extensions un any system. Easy to connect. 
Several may be connected on one line, Easily 
modined for private inter-com system. Cost 
$40.00 new— guaranteed excellent 


ITEM 855 NC, Wt. 8 Ibs. . $7.45 
All Prices FOB Factory—10 Day Money- Back Guarantee 


economy, acceleration, or braking tests 
that they got no points at all for the partic- 
ular performance. 

The trials were again sanctioned by 
the National Association for Stock Cars, 
Inc. All the 70 cars entered were pur- 
chased by NASCAR for the event. 

This year, for the first time, the cars 
were computer-tuned as opposed to the 
old meter method. An Allen 1280 Auto- 
motive Computer was used for the final 
official check after the cars had been 
tuned by team mechanics. In many cases 
the computer found errors in timing and 
idle r.p.m. as well as several problems 
that would have been detrimental to en- 
gine operation. 

This year, as in the past, no one car 
won all three segments of the tests. An 


American Rogue, driven by Les Viland `” 


came close—it won both the economy and 
acceleration phases, and despite the bro- 
ken wheel cylinder on the braking test 
scored the overall class win. 

Next year the trials will return to 
Daytona Speedway. 05] 


Briggs & Stratton — Clinton | 


New Gas Engine Sale 


сип 21/4 
Md 500 Re-coil 
starter Std. 54 shaft 


hp. 


= s s = ш 


pots & Stratton 

21a np, Mdl. 81106 
Rope start, std. 54& 
shaft w, keyway. 
Sturdy 4 cycle pow- 
er. Rep. price 
$49.80 Spec. (item 


1918) $34.50 


2 for .... $67.50 
Stratton 8 for ....5199.50 
Same with „_——-—-_— 
Electric Starter Briggs a Stratton 594 
1059A 94.90 Recoil start. Std. 1” 
Remember shaft w. k ay, and 


eyw 
adjustable governor—a 
rugged big engine ready 
to tackle any jot b. 


dard and under tactory warranty. Regular price ...$92.60 
Money back guarantee. Order now Special 9.95 
while stocks are complete. Fac- (item 1059) .. 

tories—we buy new engines. 2 for $135.00 6 for $375.00 


TRUCK OR BOAT 
WINCH 2000# 


A powerful, compact winch which 
installs easily even in limited 
space. Works with any 12, 24 or 32 
volt system. Reverses under power 
—positive brake holds load. Drip 
proof cover. Remote control if 
desired. Drum holds 100 ft. of М” 
cable. Speed 30 ft. per minute. A 
P ie Zn at an economy price. 
em 
Wt. 55 nece $69.50 


Master Mechanic Mfg. Co., пем. [XT9 9x ^. Burlington, Wis. 


Send orders to nearest office. 
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Box 65, Sarasota, Fla. 


EY 


җе ч ee м 


Б V © ® 


d 


For a Complete Book of Professional Secrets 


Plus Illustrations 

Of Products 

And Prices Of 

Over 300 Different 
Molds You Can Use 
To Make And Sell 
Ornamental 
Concrete llems . . . 


SEND $2.00 
rushed to you by FIRST CLASS MAIL 


CONCRETE MACHINERY COMPANY, INC. 
839 Lenoir Rd.- P. O. Box 99 - Hickory 7, N. C. 


ENROLL—EARN YOUR DEGREE | 


of Bachelor of Bible Philosophy (B.Ph.B.), Master of Bible Phi- 
losophy (M.Ph.B.), Graduate of Bible Philosophy (G.Ph.B.), 
Doctor of Metaphysics (Ms.D.), or Doctor of Divinity (D.D.). 
Chartered by State, Correspondence Courses only. Please write 
for FREE BOOKLET. 


AMERICAN BIBLE INSTITUTE 
Dept. SP, Post Office Box 8748, Kansas City, Mo. 64114 


make your own 

he Gem Maker comes complete with all 
necessary equipment, including a super-charged 
diamond blade for sawing, and all the wheels for 
grinding, shaping and polishing; also complete 
instructions, The complete equipment as shown, 
less motor and belt for only 
f.o.b., Burlington, Wisconsin, 
ony for Information and litera- 
ure, 


B&I MANUFACTURING CO. 


Dept. 5 Burlington, Wis. / 


IRRIGATE « "DRAIN * SIT a CIRCULATE * Famous 
all-metal, rust-proof XB pump with stainless shaft. Use 
14 HP or larger. 1 HP for up to 5,200 GPH 60’ high 

- ог 3,000 GPH from 25’ well. 1:4“ inlet. 1" outlet. 
For belt or direct drives. Only .................... $12.95 
a ^x Famous Type P won't rust or clog. Bronze bear- 
"A. ing. Hundreds of thousands in use. Up to 2,400 

| GPH. 1" inlet. 34" outlet. Only... $8. 95 
Postpaid cash with order. Money Back Guarantee. 


LABAWCO, Box 4, Belle Mead, N. J. 08502 


ANTT-CRAUITV POWER 


Space Propulsion System of the Future! Power to 
travel to other stars, other. galaxies, other uni- 
verses! Potential fortune awaits inventor ! 
Now available: Experiments and theories from 


hundreds of latest anti- gravity reports by 
world’s leading researchers. 4th printing 
only 5199 (money back guarantee) 


ANTI-GRAVITY RESEARCH, Bex 734 
8635 Kittyhawk, Les Angeles, California 90045 


PROTECT 


TERR CAS 


YOURSELF! 


TEAR GAS GUN OUTFIT 
This all-steel, .22 cal. TEAR GAS 
gun shoots 6 times as fast as you 
can pull the trigger. Also fires 
blanks for alarm, or dog training, 
and flares for emergencies. 
Complete with 6 tear gas shells 


TEAR GAS PENS 


This handy size chrome pen 
shoots the new powerful .38 
spec. MAGNUM cartridge. Will 
halt an attacker — in his tracks, 
renders him helpless while you 
summon aid! | 


and ا‎ ` 98 Complete with 2 shells $998 
BLUE тек: 29 As above, two shot with 2 shells __ 11.98 
i; CHROME 4 single shot with 3 shells__4.98 
OGen $9.98 — []Gun $11.98 [OPen $4.98 [Pen $9.98 [Pen 2-Shot $11.98 


Ш O Holster $2 0.38 Shells Ea. .99c (1.22 Shells 10-$1.50 Heres 6-$1.50 C]Blanks 100-$1.50 
ORDER NOW! Mark Items You Want. Send Check or Money Order to: 


TEAR GAS DEVICES CO. 212 N. Kirkwood Rd., St. Louis, Mo. 63122 


ИШЕНЕ Pre-Poid in U. P. 5. area. Others Express Collect (No C. O, D.'s) кишш 


| 
| 
| 
| 
| 
| 
| 


| 
| 


| finished. Saw runs true with $9.95 
| no side puli. 


| rit wu. weep с+#* с Ж-ын +, „ igo. Bee 2a 


HEAVY DUTY WELDER 
"BEST FOR THE MONEY" 


MONEY BACK 


GUARANTEE TRIAL 


WELD, 
BRAZE, 
SOLDER, 
CUT ALL 


METALS 
| = E | Choice of useful gifts if 
EREE “тү Те 


ANYONE CAN USE. No experience needed. Make or repair 1,001 
items. Operates on 110 V. line for pennies. No tanks or refills to 
buy—produces to 11,000° heat. Weld for pleasure and profit. 

YOU CAN'T GET A BETTER LOW COST WELDER. 500,000 in use. 
LIFETIME GUARANTEE. If inoperative, simply return. We repair 
or replace and ship free. COMPLETE, READY-TO-USE. You get: 
heavy duty welder in rugged metal cabinet, ground clamp, cables, com- 
bination torch and rod holder, welding manual and helmet, plus Free 
$2.00 value welding and brazing rods, !4" carbons, solder апа flux. 


I-II EXTRA BONUS GIFT 


with your order. Choice of: 
1. 10-piece wrench, plier & screw driver kit in case, or, 


2. Wire forming tool. Forms wire to weld valuable items, or 
3. Big pack of welding & brazing rods, carbons, flux & solder. 


ORDER TODAY ON 10-DAY MONEY BACK TRIAL 
Send only $2.00 and pay $16.95 plus C.O.D. delivery charges 
or send $18.95 and we pay delivery in U.S.A, Specify Gift. 


FOUR-WAY WELDER LZ 


1810 S. Federal Street Dept. R3D Chicago, Illinois 60616 


^ FREE 
SAW SHARPENING IS EASY Е 
a i 
Super Fuer No;,1} gits and sharpens ЧЫЧ 
correct in height, depth, pitch, bevel. 
When file hits steel roller, teeth are 


Includes 8" file. PPD. 


"TRU-CIRCLE'" 
saw set automat- 
ically sets teeth 


at 10^ 
or more. 


PPD. 


NEY BACH GUARANT 
A. D. McBURNEY, 1610 Victory Bivd., Glendale, Calif. 91201, “Dept. S- 48 


Mail orders filled by P 95 
licensed optician from 


(Including single vision lenses, frame and case). 


Doctor's prescription will be filled by a skilled, approved and licensed optician 
i or your own prescription duplicated. Lenses are ground and manufactured to 
à U.S. optical standards. Choose from complete catalog of men's, women's and 
; children's glasses. Bifocals, trifocals, sunglasses or SAFETY HARDENED LENSES 
at low additional cost. We guarantee accuracy, perfect fit. 


SEND FOR YOUR FREE CATALOG TODAY 


x PRISM OPTICAL INC. 


9. DeptPS-27 136 Liberty St, New York 6, N. Y. _ ? 
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21Р THROUGH all of your workshop, 
kitchen, yard and garden projects with | 


SHARP TOOLS! 


Yes, a keen edge cuts both the 
work and the work time, gives 
top results and lengthens the 
life of every tool in the house! 


NOW you can sharpen everything yourself 
with Harry Walton's unique book: 


HOME AND WORKSHOP 


GUIDE TO . uan BP 
| | амо 
SHARPENING ! WORKSHOP . 
ři GUIDE r» 


SHARPENING 


fits of keeping tools sharp and shows exactly how to 
Sharpen each kind of tool, Start in the kitchen with 
carving Knives, cleavers, serrated knives, scissors, even 
pinking shears! In the workshop, you can “hone-up” 


just about everything that’s not bolted down! Tackle | 


all kinds of saws (circular, crosscut, hand-, jig-, radial, 
rip-, timber), plus drills, taps, dies, files, gouges, chisels, 
planes, pliers, punches, countersinks, boring tools, even 
screwdrivers! 

Yard and garden tools need regular sharpening, too! 
50, from now on you can do an expert job on them 
with à big help from HOME AND WORKSHOP GUIDE TO 
SHARPENING. Iry mower blades, axes, hoes, spades, 
scythes, grass whips and snips, sickles, machetes, hat- 
chets! And don't forget ice skates and fish hooks! 


BITS, BANDSAWS, SHEARS, SHOVELS 
This great book gives you expert step-by-step instruc- 
tions for putting, ала keeping, a keen edge on every- 
thing! You'll discover techniques and shortcuts you 
never knew existed for making every cutting, clipping 
or chopping job easier and safer! You'll get to know 
the importance of proper edge angles, the uses of hon- 
ing, hollow grinding, and all the basic sharpening tools 
employed—from simple hand stones to deluxe grinder- 
hones. GUIDE TO SHARPENING makes it easy for 
you to find what you're looking for, too. The book is 
expertly organized, by method and 
tool, for sharpening everything! 

Yes, this book is a must for your 
workshop library! Use the handy cou- 
pon below to keep on top of all of 


your day-to-day sharpening gs ^ 
needs! Fully illustrated. Money- С2- 
back guarantee, Only $1.50, 

elt MAIL COUPON TODAY! (LT Ta Twa! 
POPULAR SCIENCE 4c Û 
44 Hillside Avenue, Manhasset, М.Ү. 11030 р 
Please rush my сору of HOME AND WORKSHOP 


GUIDE TO SHARPENING postpaid. I enclose $1.50 
in full payment. і 


sro Lis 


Name 


Address _ 


City State 


Money back in 10 days if not fully satisfied. 
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Truth About X-Ray Hazards from Your TV 
[Continued from page 89] 

hour (mR/hr) of X rays at any point 

five centimeters (two inches) from its 

surface. By way of comparison, a radio- 

luminescent wristwatch delivers four 


` times as much to the wrist. 


To put this in proportion, remember 
that background radiation, which we all 
receive from the atmosphere, the earth, 
buildings, and the food we eat, is about 
.001 mR/hr. And we soak it up 24 hours 
a day, every day. In high altitudes—Den- 
ver, for example—background radiation 
can be twice as high or .002 mR/hr. 

'The figures show that (after correcting 
for X-ray absorption factors), the geneti- 
cally significant dose of radiation you 
might get from watching TV 1,000 hours 
a year at a distance of 78 inches is a good 
bit less than five percent of the genetical- 


ly significant dose you receive from the. 


ackground count. 

A big safety factor. Finally, there’s 
another huge safety factor. A set radi- 
ating 0.5 mR/hr from the face of the 
picture tube would be very unusual—only 


| extremely high voltages can make it hap- 


pen. One percent of that is more likely. 

What is the problem, then? Public 
Health surveys show that a few sets do 
radiate tiny beams, usually from the left 
side and rear near the high-voltage tubes. 
These range from the permissible 0.5 


| mR/hr to about 6.5 mR/hr, or higher. 


In all cases, they point out, the sets 
were easily corrected by reducing high 
voltages to values recommended by set 
manufacturers or by replacing X-ray- 
emitting tubes. 

Still, many authorities would like to 
see laws passed that would require man- 
ufacturers to build more shielding into 


| high-voltage tubes—thicker glass with a 


greater lead content, for example. 'They 
also feel that more external shielding 
should be specified. Finally, they say all 


| sets should be built so that it is impos- 


sible to raise the high voltage to poten- 
tially hazardous levels. 

Industry spokesmen, on the other hand, 
tend to disagree that there is a real prob- 
lem. All sets, they maintain, comply with 
the very conservative NCRP standard on 
leaving the factory. Even if radiation 
should be increased by boosting high 
voltage or by defective tubes, no set 


О MN ——— м. O 
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Truth About X-Ray Hazards from Your TV 


would radiate at a level that has been 
j proven even slightly hazardous. 

“We have complied with the point- 
five standard," says W. B. Sell, president 
of Packard-Bell. “The public is being 
unduly frightened by people who don't 
really know what they are talking about." 

Where does the truth lie? Probably 
somewhere between these two points of 
view, bringing us back where we started. 
On the basis of almost overwhelming evi- 
dence, however, and without exception, 
the color set you purchase today can be 
expected to operate safely. 

To eliminate any possible doubt, your 
set should be sensibly used and main- 


№ 


tained as recommended by Surgeon Gen- 
eral William H. Stewart. Never at- 
tempt to adjust rear-of-the-set brightness 
or other controls that could affect high 
voltage. Ask your serviceman to check it 
the next time he calls to make sure it is 
at the value recommended. 

It is a good idea to instruct your chil- 
dren to maintain at least a six-foot view- 
ing distance from the front of the screen 
and to avoid prolonged exposure at the 
sides, rear, or underneath a set. 

The forces we control within a ТУ re- 
celver are immense. When fully under- 
stood, however, any possible hazard from 
them becomes negligible. ^B 


л Bogan 


FINEST QUALITY PLUMB HAMMERS with 


e NON-BREAKABLE FIBER-GLASS HANDLES 
Guaranteed not to break, bend or collapse in normal use 


e MOLDED ‘‘DURA-CUSHION’’ GRIPS 
e PERMABOND®-KEEPS HANDLES TIGHT 


REGULAR PRICE $6.49 


ТЕ 
HI 


Н. HIR 


Buy Now and Save $7.00! 
SEE YOUR HARDWARE DEALER TODAY 


PLUME. 


FAYETTE R. PLUMB, INC. o 


"a 


PHILADELPHIA, PA. 19137 
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The In-Between Sporty Ones 
[Continued from page 111] 


and junk would fly off in sudden stops 
and could cause injury. 

Lighter and vent controls are not la- 
beled. Lights, wiper, and washer are 
labeled with contrasting lettering for easy 
daytime reading but are not illuminated 
at night. 

Cutlass S has a back seat that ap- 
proaches sporty-car size and stands out 
as its worst feature. Both head-room and 
leg-room measurements are the smallest 
in this group, because of the short wheel- 
base and the sweeping roof line. Other 
irritants: 

Untidy instrument panel. Gauges and 
knobs are spread out over more than half 
the panel, set in banks of two levels. 
Many are hard to reach and difficult to 
identify. All fit flush and cannot be 
handled with gloves. 

Extensive use of plastic in instrument 
panel gave signs of durability problems. 
Headlamp switch and junction pulled 
right out of the mounting. 

Rebel SST, with its traditional appear- 
ance, keeps big mistakes to a minimum. 
Biggest complaint is position of seat-back 


HOME & GARDEN 


Send for 
FREE 


locks. These are placed low down, be- 
hind the seat cushion, and the lathe-knob 
appearance is confusing, too. You might 
think it had something to do with the 
recliner mechanism. Minor matters: 

Vent windows have tricky latches that 
are hard to open. They leak air, causing 
a wind whistle at 35 m.p.h. 

Windshield wipers are right up in the 
driver’s line of vision. 

Boxy styling is practical but does not 
draw attention from bystanders. 


CONCLUSIONS 


DUNNE: I can forgive a lot of the sins 
of the Charger for the thrill of having 
that combination of power, radical styl- 
ing, and a schmaltzy interior. My mon- 
ey is on the Dodge this time. 


NOoRBYE: I want the Charger for the ' 


sheer fun of driving it. It's a beautiful- 
ly well-matched package, with the kind 
of suspension I like, fairly quick steering, 
and plenty of power. 'The Cutlass S is 
a nice car, but does nothing that the 
Charger doesn't do better, and the Cy- 
clone GT is just too brutal. 


MAIL ORDER SHOPPING 
MADE EASY 


| For a selection of mail order mer- 
| chandise attractively presented for 
easy armchair shopping, don't fail 


fact-filled, | 
illustrated 
brochure. | 
BEL- MET, Inc. PS-4 
=. N, Main 5 


ain St., Greensburg, Pa. 


ALUMINUM RAILINGS and 
COLUMNS With the 
INDESTRUCTIBLE FINISH 


UM E 

Texas Onion Plan А 
Dept. PS-4, ‘Home of Sweet Onions'"' 
Farmersville, Texas 75031 


| If you're like most Americans 
you will probably use your 
Savings Bonds to upgrade 
your standard of living. 


BUY | 
| И. S. SAVINGS BONDS 
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TOOL SKILLS 
BY-THE-NUMBER 
| "How To Use Hand and Power Tools,” 
by George Daniels. Complete tool-by- | 


tool coverage—everything from try- 
square techniques to versatile new 
power tools, clearly explained & illus- 
trated. How to choose & get top results 
with basic saws, chisels, rasps, drills, 
routers, Special chapters on glues, 
clamps, abrasives. Plus shop safety, & 
project debugging. 6" x 9'4". Many 
photos, Only $1.50. Popular Science 


| Skill Books, 44 Hillside Ave., Manhas- 


set, N.Y. 11030. 


to turn to the Popular Science Mail 


` || Order Shoppers' Mart. You'll find it 
Гоп pages 52 and 53 of this issue. 


And if you're 
in the mail order business, 


you should be advertising in Shop- 


pers’ Mart for best results at low 
cost. We'd be happy to give you all 
the details. Just write to Harry B. 
Fleischman, Room 400, Popular Sci- 
ence Monthly, 355 Lexington Avenue, 
New York, N. Y. 10017. 


! 


- With The Amazing And Ne 


+ 


of watering your lawn and garden... 


fruit trecs will bcar bigger and juicier fruit. 


YOUR LAWN AND GARDEN WILL BE THE 

ENVY OF YOUR FRIENDS AND NEIGHBORS 

You will be proud of your gorgeous lawn and garden. 
Everyone will wonder what your secret to success is 
... yet you will spend less time, less effort and less 
moncy than ever before on your lawn maintenance. This 
is all possible with our PROGRAMMED COMPUTER 
LAWN SPRINKLER, the sprinkler with a brain, becausc 
the secret to a beautiful lawn is proper sprinkling. All 
the chemicals, seeds and mowers іп the world won't help 
if you don't water properly. 

SCIENCE HAS INVENTED A NEW TYPE OF LAWN 
SPRINKLER THAT WILL GIVE YOU THE FINEST 
LAWN AND GARDEN YOU HAVE EVER HAD 

You program your sprinkler much like a computer is 
programmed so that your lawn and garden is perfectly 
watered. It takes just a few minutes to set the program 
... it's casy to do. 


SET IT IN JUST MINUTES ... FORGET IT 
COMPLETELY AUTOMATIC 

It even turns itself off when it is done! The sprinkler 
with a brain! Put the sprinkler in the middle of your 
lawn. Follow the simple instructions and set the 16 
black knobs on top of the sprinkler. Just adjusting the 
knobs sets the amazing “computer brain" mechanism 
inside this round 10" sprinkler. This almost unbelievable 
mechanism rotates the three gear driven nozzles con- 
cealed inside the sprinkler so they water the exact area 
you have programmed ... or even skip a spot like your 
steps or lawn furniture. Up and back nozzles jet out the 
water accurately to reach every spot with the water 
low and hugging the ground. After the sprinkler has 
completely watered your lawn and garden for you IT 
SHUTS ITSELF OFF! 


ALEXANDER SALES CORP. 
125 MARBLEDALE ROAD, TUCKAHOE, N.Y. 10707 


isle - 


W Programmed Computer Automatic Sprinkler 


World's finest . . . and introduced first by Alexander Sales! Amazing new water sprinkler. 
Sct just once, and then it automatically waters every inch of your lawn and garden with- 
out missing a single blade of grass, waters every flower in your garden . 
and shrub no matter how your lawn or garden is shaped. Yet... it never wastes a drop 
of water on steps, sidewalks, patios, or even lawn furniture. 

THIS IS THE SPRINKLER WITH A BRAIN that takes all of the work and gucssing out 
and does a better job than a full time gardener. 
Look what it will do for you: You can have a lawn that is thick, lush and green every day 
of the year regardless of how hot or drv it is. Your flowers will blossom bigger and more 
often. Your trees and shrubs will have new vitality. Your 


.. every tree 


THE SPRINKLER ITSELF NEVER MOVES 

Just the three hidden nozzles rotate within it. Best yet 
. .. you don't have to lift a finger ... it sprinkles a vast 
area reaching out as far as 40 ft. on each side . . . so it 
will automatically cover an 80 ft. lot. Saturates up to 
0,000 sq. ft. of any possible shape. 

Patrice Munsel, leading star of opera, TV and stage said, 
“Т can see the difference in my lawn since I have used 
the Computer Programmed Sprinkler...the lawns have 
thrived." 

TRY IT YOURSELF FOR ONE FULL MONTH 
WITHOUT RISKING A PENNY 

You have nothing to losc. Try this amazing new sprin- 
kler for one full month. If it doesn't do everything we 
say it will... and even more, return it for a full refund. 
COMPUTER PROGRAMMED SPRINKLER 

Heavy duty construction built to last for years by one of 
America's leading manufacturers of sprinklers for golf 
courses. One year guarantee. 


$ 19.95 plus $1.00 pp. & hd. 


NO RISK COUPON 


ГАГЕХАМ DER SALES CORP. 


125 MARBLEDALE ROAD | 
TUCKAHOE, NEW YORK 


RP. нема | 


HGM-1 


Please send me ........ Sprinklers at $19.95 cach | 
plus 51.00 pp. and handling. I understand that I may | 
try this for one full month and if not completcly 
satisfied return for a full refund. 


—Раүтеп! enclosed Chae. my Credit Card Acct. ———1 


[] Diners Club Г] Am. Exp. | 
PEE езже» жасо ACCU жа аса ee eee QC ао CON 
AAAren ISSCC t nh cb oO ре ERE SS ee Oh ERR . | 
Юени: DA азоо Тір. 2... | 
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RIDGID 
the toughest 
pipe wre nch 7 
in the à 
joint. 


Choice of 10 sizes 1 6" through 60” 
Certainly RIDGID Heavy-Duty Pipe Wrenches are 
tough. That's the way we build them. Then we 
work test them just to be doubly sure that they'll 
outperform and outlast all others. 

Tool steel hook jaw has patented spring sus- 
pension that gives instant, slip-proof grip. Jaws 
can't lock . . . always release fast. Handy pipe 
scale, always easy adjustment and comfort-grip 
l-beam handle all help make a genuine RIDGID 
your best pipe wrench buy. Try one. 

Buy a time-saving RIDGID Pipe Wrench at your 
Dealer's. He has a complete stock of RIDGID 


Work Saver Tools from RIDGID 


The Ridge Tool Company, 


Elyria, Q Ohio 44035. 


It's the "MUST" 
screwdriver — 

> the first tool you 
M^ reach for when 
^ " you're doing a job. gears 
4 WedgeAction POWER grips the | be | 
screw rigidly inside the screw slot. hee 
Lets you concentrate on starting I Vei 
and driving the screw without ai 
fumbling. ГЕ 
A precision hand tool of finest @' 
quality steel and plastic you'll be 
proud to own or give. 


* 1967 by Kedman Co. 


14 sizes Unconditionally Guaranteed | 1 \ | { 
The original “Wedge- Type ‘screwdriver 3 p 


QUICK-WEDGE 


SCREW-HOLDING 


SCREWDRIVER 


Try one at your dealers or итне 
KEDMAN COMPANY Ж 
Р.0. Box 267, Salt Lake City, Utah 84110 iE 


Astronauts Learn Space-Flying on Earth ! 

[Continued from page 104] 
proficiency and smooth cooperation be- | 
tween flight and ground crews. 

To understand the environment in 
which they must perform, and the hard- 
ware that helps them in their travels, 
astronauts must attend academic courses 
in the following fields: Astronomy, Phys- 


| ics of the Upper Atmosphere and Space, 


Bioastronautics, Rocket Propulsion Sys- 
tems, Flight Mechanics, Aerodynamics, 
Computers, Guidance and Control, Space 
Navigation, Communications, Meteorol 
ogy, Selenology (geology of the moon), | 
and Environmental! Control. x 

Besides this academic program, they 
must spend some of their time on activ- + 
ities such as launch-vehicle and space- | 
craft familiarization, mainly at manu- | 
facturers’ plants; water, desert, and trop- . 
ical survival training; and operational 
training, which includes such things as , 
emerging from a spacecraft after a splash | 
into rough seas, and acting in a flight mis- 4 
sion as ground flight controller or as . 
"Capcom," which stands for capsule 
communicator. 

In addition, astronauts actively partici- 
pate in many spacecraft- development 
and mission-planning meetings, where 
their simulator and flight experience is 
eagerly sought by engineers. 

Aircraft are training aids. Finally, as- 
tronauts have to put in a substantial num- 
ber of pilot hours in jet aircraft and heli- 
copters—simply because these are the 
only known simulators that require a ^ 


-spaceman to react rapidly and accurately 


to stress-filled situations. As Donald К. ' 
(“Deke”) Slayton, director of flight-crew 
operations at the Manned Spacecraft ` 
Center in Houston, puts it: 

“An aircraft may not translate to a 
spacecraft directly, in terms of controls * 
and displays, but it is the only unforgiv- 
ing trainer we have." With a simulator, i 
*If you goof you can shut it down, re- 
cycle the computer, and start over again. ‘ 
With fighter-type aircraft you can't quite 
get away with that." 

Training for space flight is a busy un- . 
dertaking. NASA's 2,000-hour training 
plan for Apollo astronauts, which is pre- 
ceded by a six-month academic indoctri- 
nation, covers a period of 40 weeks and .: 
is based on a 51-hour work week. "B 
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Hunters... shooters... gun collectors— 


Outdoor Life’s COMPLETE BOOK OF RIFLES AND SHOTGUNS 


by Jack O’Connor 


NEVER before has such a massive amount of fascinating gun 
information been brought to you as you'll find in COMPLETE 
BOOK OF RIFLES AND SHOTGUNS! It's a 476-page, encyclopedic 
volume by Jack O'Connor that covers the subject of rifles and 
shotguns from every possible angle. You get detailed data on 
every important gun from the days of the first hand-held can- 
non up to today's popular models! 


A Volume You'll Refer to Always! 


COMPLETE BOOK OF RIFLES AND SHOTGUNS is the book of a 
lifetime for every sportsman and gun lover  . a luxurious 
showpiece for your library or den! Its mountain of information 
is enriched by 300 brilliant photographs, drawings and dia- 
grams, including a unique and exclusive series of gun mecha- 
nism drawings by famous technical artist Ray Pioch. 

Clearly and concisely, the COMPLETE BOOK OF RIFLES AND 
SHOTGUNS gives you detailed data on every single part of mod- 
ern rifles and shotguns. You learn how all the actions work, 
the advantages and disadvantages of each what you should 
know about barrels, stocks, iron sights, scopes, chokes, car- 
tridges, powders, primers, shot sizes, patterns. 


Priceless Tips to Help Your Marksmanship! 


You see how a master gunner picks a rifle or shotgun for all 
game ranging from a .22 for varmints to giant double ejector 
rifles for elephant. There's even a а special section to 
help you choose your deer rifle. You get know-how for better 
hunting—solid savvy on trajectory, wind allowance, shot place- 
ment, and lots more! 


You also get countless sidelights, anecdotes and little-known 
information based on O'Connor's lifetime of hunting on ev 
continent, for every type of game. All written in O'Connor's 
salty, down-to-earth style that makes COMPLETE BOOK OF 
RIFLES AND SHOTGUNS a delight to browse in or read from 


to cover! 
ac RC EXTRA VALUE! 


e A self-instruction How-To-Shoot Course complete in seven 
lessons, with every step to expert marksmanship described 
and illustrated. Just the right start for beginners or as a 
brush-up course for seasoned shooters! 


e The most complete Shooter's Glossary ever published! 


Here indeed is the most fabulous and fascinating book a 
sportsman like you can own—a luxurious, practical accessory 
for your gunroom. This edition is n fast, so you must act 
quickly! For a 10-day free trial offer of this giant volume, fill 
out and mail the coupon on this page today. 


“TR! / at ғ j tions—like the bolt 
“TAS ME EVER that all major gun actions—1ike | | 
Alisia below have been a with кел шшш с, 
an arity. See precisely what happens сүт C | 
cedes A An exclusive feature of COMPLETE BOOK OF 
RIFLES AND SHOTGUNS! Em m 
Ramon quam Bi dial TH 


wv 


Nearly 500 pages bursting 

with latest gun savvy! 
Over 300 photos and 
how-they-work drawings! 

Gorgeously printed, bound 

and jacketed! 

Most complete “Shooter's 

Glossary" ever published! 


Fully indexed for quick reference! 


p-—-------------w--—*--- 
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POPULAR SCIENCE, 44 Hillside Avenue, Manhasset, М. Y. 11030 


Please rush my giant, 476-page, handsomely bound copy of the 
COMPLETE BOOK OF RIFLES AND SHOTGUNS. If not de- 
lighted, I may return the book to you within two weeks. Otherwise, 
I will pay the low price of only $6.95 ( plus postage ).* 


Name ; — 


Street 


City State 


*GAVE! O Check here if you include cash with this order and we'll 
gladly pay postage charges. 168 


Zip Code 
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MAKE 
320 to * 30 
"А WEEK 

EXTRA MONEY 


Need extra cash to keep up with 
the bills? Turn your spare time 
= ` into dollars this fast, easy, sure 
: „7. way. Make $3 to $6 an hour 
UA sharpening saws with a Foley 
= Automatic Saw Filer. 
START IN YOUR BASEMENT 
OR GARAGE. Build your own 
business without special training or 
WEE —— experience. “The first saw I sharpened 
o WO ¢ — wuh my Foley Filer came out 10055", 
Td writes Clarence E. Parsons. Small 
down payment puts a Foley Auto- 
matic ow Filer in your hands. Pays 


3 for itself with profits. No canvassing. 
Every saw you ey brings you more customers. Hundreds 
are making big money the Foley way right now. You can too. 


FREE BOOK Shows You How - Start 


It explains how you can get business immedi- 
ately from home owners, farmers, carpenters, 
schools, factories, etc., and keep on getting it 
every week. Don't wait. Mail coupon now for 
“Money Making Facts" and easy pay plan 
details. No salesman will call. 


Mail Coupon for FREE BOOK Now! 


| FOLEY MANUFACTURING CO. 
i 419-8 Foley Building Minneapolis, Minnesota 55418 
Rush ee book, "MONEY MAKING FACTS", and Easy 
\ Payment Pian details. 
i Name 
| Address 
a City State 


CUT OUT — — 


SEWERS 


SAVE COSTLY 
„ж. PLUMBING 
- *. REPAIR 


ZR OUTCUTS 
P» THEM ALL 
WALL-TO-WALL 
1" TO 12" PIPE 


$ HELPFUL FREE BOOK 


How To Clean All Drains 


Valuable advice on removing Roots, Grease, Deterg ent, Rags in 
TOILETS, SINKS, URINALS, BATHTUBS, SHOWERS, HOUSE- 
TO- STREET SEWERS. Get rid of foul odors. Do your own rod- 


ding or start your own Business. Receive FREE SKETCH of 
Plumbing pipe layout, latest techniques. Save Plumbing Bills. 
Cut this ad out and write your mame and address beside it 
for useful FREE BOOK on Power and Hand Units. No Agent 
28 са. (Chicago Phone Kildare 5-1702) MILLER SEWER ROD, 

T. PSR, 4642 N. CENTRAL AVE., CHICAGO, ILL. 60630. 


VARIABLE SPEED TRIGGER 5058 
TE ELECTRIC DRILLS 


SOLID STATE DESIGN SWITCH 
CONVERTS SINGLE SPEED 
14" AND " DRILLS TO 
VARIABLE SPEED TRIGGER 


Variable speed squeeze trigger switch 

exact.y rep.aces single speed switch. 

Two available models will fit most drills 

made in the last 10 years. Supply drill 

. manuf.-turer and drill model number. 
$5 65 postage paid. Switch plus detailed 

instructions. Easy to 

utes. Guaranteed. No C.O. 

Write for literature and full size photos. 


Box 91H, Mequon, Wisconsin 53092 


install in x min- 


Motors-Controls Co., 


Hugh Downs Builds Telescopes for Fun 
[Continued from page 85] 

lenge in the stars. I say to them, try 

taking pictures through your telescope— 

you may get a photo never before taken 

by man. Astrophotography, it’s called, 

and it can be an absorbing specialty.” 

Choosing a telescope. What does Hugh 
Downs look for in a telescope? “There 
are several things to think about. First, 
a lot of beginners think mainly of mag- 
nification. It’s important, but just one 
consideration. You must evaluate the 
light-gathering power, which increases 
the apparent brightness of an image. In 
this case, large lenses (in refractors) and 
mirrors (in reflectors) are used to in- 
crease light-gathering power. 

“Resolving power has to be considered. 
In a telescope, this depends on the size 
and quality of the object lens or mirror. 
The larger its diameter, the greater its 


| ability to show separately two closely 


adjacent objects: the double stars, for 
example, which we mentioned before. 
Also, good resolving power lets you bet- 
ter observe detail; say, for instance, moon 
craters. The six-inch reflector shown in 
this article is big enough to observe a 
meaningful range of celestial bodies, yet 
it’s not too difficult to build. 

“I work with kits now because build- 
ing a telescope from scratch involves 
carpentry, metalworking, and other basic 
tasks. While I enjoy working with my 
hands, frankly it’s the telescope I want, 
and in a reasonable amount of time. I 
don’t really have the time these days for 
jobs like metal-casting, woodworking, 
and so on. 

“Since 1925, there’s been an ever-in- 
creasing group of amateurs in this coun- 
try. They grind and polish their own 


| mirrors, usually six inches in diameter. 


They've designed and built instruments 
powerful enough to have discovered new 
phenomena in the heavens. In recent 
years, the growth in telescope building 
has been even more dramatic, along with 
membership in amateur astronomy clubs 
and the circulation of books and maga- 
zines covering astronomical news. 
*Why do I build telescopes? I'm fas- 
cinated by the future and what it might 
hold—and the study of space is one of 
the most important highways to that 
future." 
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ж YOUR DIVISION OR BRANCH OF x 
SERVICE INSIGNIA IN 10-K GOLD 
| DIVISION NUMBER. _ | 


INSIGNIA, 
CAMPAIGNS 


d BIRTHSTONES. 
; GEMSTONES OR 


DIAMONDS 


P i 


INITIAL - 
ON UNYA 


чы, 


NOW! Hundreds of New Designs — Easy-Pay Plan 


PRESTIGE RINGS you'll be proud to wear. 10-K yellow or 
white gold. Choose your insignia from America's largest 
selection. Over 1000 designs for all services, all wars. 
Money-back guarantee.Send for FREE illustrated catalog. 


ROYAL MILITARY JEWELRY 
Box Ү-149 Apache Junction, Arizona 


THUGS AND ATTACKERS 
INSTANTLY WITH Atagerxs 


TEAR GAS PENCIL! 


SELLS EASY TO DRIVE-INS, STORES, HOMES, 
NURSES, MOTORISTS, NIGHT WORKERS! 


New big demand. Stops, incapacitates vicious 
assallants. No selling experience needed. 
Start now! Send $5.95 for complete Demon- 
stration Kit of Tear Gas Pencil, 10 Demon- 
stration Caps and 3 Tear Gas Cartridges. 


SAFE 
PERSONAL 
PROTECTION | à aie) ی‎ Ы. : 
Not sold to minors, nor in Mich., N. Y., Calif., Wis. State age with order, 
HAGEN SUPPLY CORP., Dept. P-44B, St. Paul, Minn. 55107 
|. Prepaid in U.P.S. areas; others express collect. 


HARD-TO-FIND-TOOLS 


Hand tools and miniature power tools for modelers, 
machinists. precision metalworkers, watchmakers, jewel- 
ers, gunsmiths—craftsmen of all types, Many micro-tools 
zor smeh, denent wosk, Quality you can't find elsewhere. 
OOls backe ›у our Y-BACK NO-QUIBBLE- 
GUARANTEE. Catalog 25c. и 


hrookstone. 


T Чын ДЫ 


4822 River Road 
Worthington, Mass. 01098 


LASER PISTOL, HOW TO BUILD........ ss Wiles oe BR 
| LASER RIFLE, ELECTRONIC LASER, 
LASER COMMUNICATION, HELIUM- 


NEON LASER, $4.95 ea.. Directions, In- 
structions, Paris Lists, Manufacturer's Ad- 
dresses, HARMLESS LASER PROJECT 
CATALOGUE 


. . $4.95 
ROY DAVIS LABORATORIES, DEPT. PS 
P.O. Drawer 17067, Jacksonville, Florida 32216 


" MUSCLE BUILDING 
INFORMATION 


Sensational New Isometrics 


Less Time—Less Effort —Better results 
BODY-TONE, Box 638 
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Money Back 
Guarantee 


SEND ONLY $2.00 


Order Direct from factory: NATIONAL ELECTRIC, Dept. PS-4, DELRAY, FLORIDA 


Mew Advanced 1968 Model 110 Volt Arc Welder. You cannot 
buy a better welder anywhere at this low price. NO EXPERI- 
ENCE NEEDED, With our easy-to-understand welding book, 
anyone can braze, solder and weld any metal, even aluminum. 
NOTHING ELSE TO BUY. Comes complete with rod holder, 
helmet, ground clamp, twin carbon torch which generates over 
11,000 degrees heat to braze, solder, cut, melt and bend ап 
metals. Also included FREE $2.00 supply of 1/16" and 1g" 
welding rods, 14" carbons and flux, LIFE TIME GUARANTEE. 
Never a repair charge for parts or labor. MONEY BACK GUAR- 
ANTEE. Try it for 10 days. If not completely satisfied, we will 
immediately refund your money without question. SEND ONLY 
$2.00 and when delivered pay postman $16.95 plus postage, 
or send full price $18.95 and we pay postage. (Remember: 
Order immediately for your free 10-piece tool kit.) 


| (Stk. +692) 


GOVT. SURPLUS л: 


T 


v 90% 


DUAL SHAFT GEAR 
MOTOR. Heavy duty. Turns 


310 RPM on 12 V.D.C. and 650 
RPM on 24 V.D.C. Auxiliary 90° 
| shaft turns at double speeds. Gear 

reduction 33 to 1. Reversible 
54” keyed output shaft. 18" L x 5" dia, Exc. for use in small 
electric cars, winches & capstans, Shpg. wt. 39 lbs. GOV'T 
COST $580. Tested prior to shipment, $27.50 (Stk. #2398). 


ELECTRIC PUMP WITH CONTROL SWITCH 


For boats, campers & trailers, Output 300 
GPH. Can be used in fuel or water. 13^" 
pipe bronze inlet. 12 or 24 V.D.C. Ex- 
plosion-proof motor. Shpr. wt. © Ibs. 
Complete with wiring diagram. Approx, 
GOV'T COST $200. $12.50 (Stk. #1164) 


HEAVY DUTY BATTERY WINCH 


" Rugged, deluxe winch. Ball bearing con- 
struction thruout motor & gear train. High 
gear reduction. Rated cap 3000 Ib, pull. 

- | Reversing switch, Rugged 3g" plate steel 
mounting base with outrigger support. 22" I, x 9" Wx 8” Н. 
Handles 250/ of 14 cable. Built for 12 V battery operation: 
also operates on 6 V at reduced cap. & speed. For Scouts, Jeeps, 
Trucks, Boat loading trailers, etc. Shpg. wt. 8O lbs. Approx, 
GOV'T COST $490. NEW, 90-day guarantee, Model E-D. $89.50 


Send 25c for amazing catalog with 1000's of 
bargains in hydraulics; electrical, marine, auto- 
motive items, etc, Order from this ad. All prices | 
FOB Culver City, 506% deposit required for all 
COD sales. Cal. res, add JG sales tax. Must | 
include your zip bede zumber, Satisfying mail | 
order customers thru-ost the world for 23 years. | 


BUY GOV'T SURPLUS SAVE TO 85% 


FISH /WORM SHOCKER | BATTERY GEAR MOTOR WALL TYPE TELEPHONE | 
E Cost Gov't Over $175.00 
Ег Over 527.50 


Ка | 37.95 
$25.95 ros “ | Fou 


e (ITEM :571-A ) - - Powerful, e (ITEM4715-W)-- Genuine 
ball bearing unit. Use with worm | Automatic Electric dial tele- 
geor winches, build hoists, phones. Ideal for use os ex- 
electric cors, etc. Operates on tension phones, for use on private 
6 to 12 volts DC. A to 1 gear systems, etc. Work on any com- 
ratio, fully reversible. 130: 270 [| mercial telephone system. Recon- 
RPM = 6-12 УОС, Shaft 5. 8" d. ditioned, tested, guaranteed. 

— x 1-1 2"1. "diom x 15". Shpg. | cellent condition, work like new. 

Send 25« wt, 30 lbs. | Shipping weight 9 Ibs. 


(Cain er Stampa) 


Orig. Coat 


Coat Gov't 

Over 511.00 
e (ITEM :670) -- — Harvest 
worms without digging, clear 
private ponds of coorse fish. 
Hand cranked unit puts out 110- 
VAC. Creates powerlul electrical 
field in ground or water. Ideal 
for experiments, shocking fun at 
riea, etc. SAFE, 22 x 3' x 
" Shpg. wt. 3 lbs. 


Fer BIG 1000's Of Bargains; Surplus, Excess Inventory, 
vr i Brand Name Equipment yyéruulics „ Power Plante 
BARGAIN — winches è Gaar Meters © Surveying instrumenta © Pumps © Welders 
теги e CATALOG Compressors © Telephones © Bineculars e Electrsnica e Many Others 
3 "SATISFACTION OR MONEY BACK GUARANTEE" 


SURPLUS CENTER Lincoln, Nebraska | 


WOOD 
VENEERS- TOOLS 


Shop Equipment « Supplies 


SAVE MONEY on finest domes- 
tic and imported hardwoods . . . all 
dimensions. Over 1500 items for the 
home craftsman and woodworking 
hobbiest. Lamp parts, upholstery sup- 
plies, tile, power tools at discounts. 


NEW CATALOG READY 
132 pages. Full Color. Send name, ad- 
dress and 35¢ to cover handling, and 
postage. Write... 
CRAFTSMAN Wood 
Service Co. Dept. B-48 
2729 S. Mary, Chicago, Ill. 60608 


POWER TOOLS 
, а? Lowest 
Discount Prices! 


10-PIECE WRENCH, PLIER 
AND SCREWDRIVER KIT 
(wrench sizes 13/64 to 7/16") 


Life Time 
Guarantee 


ORDER NOW AND RECEIVE - 
ABOVE BONUS GIFT FREE 
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CLASSIFIED ADS $1.75 per word 


2 AUTO SUPPLIES & 
EQUIPMENT 


AUTO radios repaired. All parts & labor 
$12.95. Ship radio & payment. Universal, 
667 W. Ave. I, Lancaster, Calif. 93534. 

WORLD'S Largest Distributor Of Hi- 
Performance and Custom Automobile 
Parts, Special Offer-Send 25c For New 
168 Page Catalog, Honest Charley, Inc., 


жеш аиыз MM Ead 


ANTIQUE Car Pistons. Gaskets, Gears, 
Valves, Etc. Catalogue $1.10. Antique Auto 
PS10 Milwaukee, Wisconsin 53204. 


HYDRAULIC Jack repair kits, parts and 
supplies, Catalog 50c (in coin). Hydraulic 
Ja. К Packing & Tool Co.. Inc., General 
P.O. Box 3, Staten Island, N. Y. 10314. 


PREVENT THEFT! Professional alarm 
rotecting hood. doors, trunk, Siren. Now 
n kit form $29.95. Complete instructions. 
re 72 Colony Lane, Syosset, N.Y. 


CROSLEY And Foreign Car Parts Dis- 
counts. Service, 616 Burnside, Inwood, New 
York 11696. 


PREVENT  Accidents— Warning Flash- 
нее Flash when horn sounds! $2.00. 


Aztec, ndville 9, Vermont 05340. 
3 AUTO TRAILERS & 
CAMPERS 


PICKUP Camper, Trailer or Pickup- 
Cover ... Build Yourself. Save! Complete 


uuu] ی ی ن کک‎ алы... 


BUILD Your Pickup Camper. Pre-Cut 
Kits. Blueprints. Supplies, Literature 10c. 
Comstock Trailers, Dept. 665, Parsons, 
Kansas 67357. 


ELECTRIC FANS for SUMMER COMFORT 
WORKS from car battery, Small current 
drain. Three sizes. Mount easily. Rugged- 
ly built. For information send stamped 
self-addressed envelope. Sutton Mfg.. 
Corp.. 112 West Wilson Ave.. Norfolk, Vir- 
ginia 23510. 
CAMPING Traller Kits—Sleep 6—4$324.00. 
Circulars 10c, Complete plans with 15 
hotos $3.00. Stratford Trailers, Box 40065, 
ridgeport. Conn. 06607. 


4 MOTORCYCLES, BICYCLES 
& SUPPLIES 
SNOW Vehicle & Kart Catalog. Hop 


up accessories—speed and performance | 


equipment—manifolds, engine mounts, ex- 
haust systems. Send 25c. G.E.M. Products, 
434 Roosevelt Rd.. Glen Ellyn, Illinois. 


HONDA 50 to 90-S Big Bore & Stroker 


Kits. Columbia Eng., 2105 E. 37, L. A., 


California 90058. | | | 
BUILD Motorized Bicycle. Plans! $1.00; 


Go-Cart Plans! $2.00. Go-Byk Industries, 
Rothsay, Minn. 56579. 
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> r insertion, payable in 
advance. Minimum ad, 10 words, Advertisers using P.O. Box 
number in ad must furnish complete name & street address 


for our records. 


May 26th) is Apr. 
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MINIBIKES — Chain Saws. Wholesale 
Catalog 25c. Shuck Products, Normal, 
Illinois 61761. 


BUILD Your Own Minibike! Мо Weld- 
ing Required. Plans $1.00. Westate, Box 
537-PS4, Campbell, California 95008. 


SAVE MONEY, Repair Bicycles, Tricy- 
cles, Cars, Tractors, Domestic, Imported, 
Schematics Brakes, Speed  Derailleurs, 
Gears, Bearings, Wheels, etc. Instructions, 
Maintenance, Repair, Illustrated 96 page 
parts Catalog $1.00. Roberts Cycle, 7053 
М. Clark, Chicago, Ill. 60626. 


5 AVIATION 


SKY Diving Booklets, 50c. Paracenter, 
Box 44147-1C, Cincinnati, Ohio 45244, 


FREE catalog 950 aviation/space books. 
Aero Publishers, 329PS Aviation Road, 
Fallbrook, California 92028. 


HOMEBUILT: Real Enclosed Helicopter. 
24 Pages Ideas, Information, $2.00. Build 
“Executive” Helicopter. Drawings, Speci- 
fications, £1.50. Helicopter Development, 
Box PS147, Washington, N. J. 07882. 


BARTLETT Flying Saucer. Amazing ma- 
chine hovers 200 lb. man over land/water, 
powered by ordinary lawn mower engine. 
Easy to build, Fun to fly. Complete Plans 
Kit Brochure, and Photo Review $3.00. 
Write: Herb Bartlett, Box 3234-B, Scotts- 
dale, Ariz. 85257. 


HELICOPTER, Build Easily For $6.00. 
Using Automobile, Outboard Motor. Motor- 
cycle parts. (No Autogyro). Drawings in- 
formation, $2.00. Helicopters, Box 1117, 
Leesburg, Fla, 32748. 


PROPELLERS, Plans, Supplies, for Air- 
boats-Snowplanes. 
conversions. 


view drawings $1.00. Compcop, Box 1267, 
Redwood City. California 94064. 


HELICOPTER Builders — Before You 
Start, Read Authoritative Handbook. Aero- 
dynamics, Controls. Design Sketch, Nomen- 
clature, 186 Illustrations. $4.95. Aviation 
Publications, 1050 Legion, Elm Grove, Wis- 
consin 53122. 


6 ASTRONAUTICS 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 32, Colorado 81240. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


“FLEET” Liquid Plastic Boat Finish 
seals water out! Unsurpassed for rich, 
gloss finish. Wear longer! 28 colors. Use 
on wood, metal, fiberglass, canvas. Send 
for "Free" color card and introductory of- 
fer. Stay-Tite Products, Box 20130, Cleve- 
land, Ohio 44120. 


NEW, used, rebuilt marine motors. Ma- 

rine conversions, fittings. Free catalog. 
Stokes Marine Supply, Dept. 23, Cold- 
water, Mich. 


Са 


پا 


_ DOKI EHIB — їап-Ош© ISCOCIIIS — 
Frame Kits specially prepared for ama- 
teurs. New 88 page catalog of over 72 de- 
signa inlcuding Sail, Jets, Inboards & Out- 
boards. . , . Cruisers, houseboats. “hot 
boats” catamarans .. . all types from 8’ 
to 36' ''plus'" boat trailers. New catalog 
only 50c. Glen Marine, 9152 Rosecrans, 
Bellflower, Calif. 90706. 


BOAT PLANS AND PATTERNS 

FRAME KITS, HULL KITS, COM- 
PLETE BOAT KITS. World's largest cata- 
log. Over 200 top designs for 1968. Catalog 
includes inboard, outboard or stern drive 
power, conventional, 15 degree or 20 de- 
gree deep vee's in cruisers and runa- 
bouts, Fishing boats, sailboats, trimarans, 
catamarans, ski boats, houseboats, in- 
board and outboard hydroplanes, and New 
cement sailboats, Plus plans for boat 
trailers and campers. Send $1.00 for this 
fantastic catalog, or $2.00 for catalog plus 
boat building handbook, Clark Craft. 16-S 
Aqua Lane, ‘Tonawanda, New York 14150. 


. FULL size, cut-to-shape boat patterns, 
blueprints. Send 60c for big New illus- 
trated “Build a Boat” catalog includes 
Fishing Boats, Garvies, Cruisers, Catama- 
rans, Houseboats—71!5 to 38’. “How to 
build a Boat’’ booklet $2.50. Cleveland 
Boat Blueprint Co., Box 18250, Cleveland, 
Ohio 44118. 


PLANS, kits, hulls—24 page 20th Anni- 
versary catalog. All class racing boats. 
Flatbottom to Drag Hydros—Midget to 7 
Litre. 50c, Champion Boats, Box 9215B, 
Long Beach. Calif. 90810. 


BOAT Kits. Save money—assemble vour- 
self. Factory molded fiberglass or pre-as- 
sembled plywood. 12’ to 32° Cruisers, Run- 
abouts, Houseboats, Sail Boats. Big line 
accessories, motors, trailers. Easy terms. 
Free catalog. Luger, Dept. AC-68, 9200 
Bloomington Freeway, Bloomington, Min- 
nesota 55431. 


` FREE catalogue—plans for canoes, ka- 
yaks, accessories. Clark, 115 McGavock 
Pike, Nashville, Tennessee 37214. 


“FIBERGLASS cloth, matt, polyester 
and epoxy resins. Lowest prices. Seitert’s, 
Box 1206-X, Green Bay, Wisconsin 54305." 

“WE can replace any Boat Top or Moor- 
ing Cover. Big Savings." Dolyrae Indus- 
tries, Inc., 4510-41st Avenue North, Min- 
neapolis, Minn. 55422, 


NEW molded polyethylene boat. Sturdy 
seamless 8!5' kayak for family fun. No 
assembly, Bonus introductory offer, Free 
information, Hart Incorporated, Dept. 
PS48, 1432 5th/3rd Bldg., Cincinnati, Ohio 
45202. 


ALUMINUM Anchor Pulleys. Bronze 
bearing instant line locks B-5 For Bow, 
B-6 Stern. Guaranteed $3.50 postpaid. For 
Boats to 16ft. Fatsco, Benton Harbor, 
Michigan 49022. 


Jersey 08051. 


FIBERGLASS Canoes. Three exciting 
models. Easily assembled kits. $39.95 up. 
Free Literature. Riverside Canoes, Box 
5595C, Riverside, Calf. 92507. 


SPEED BOTTOM 
URETHANE TEFLON PAINTS 
SKIM Waves on Mini Bubbles Gener- 
ated by Foulant—Free Dry Slip. Sample 
$2.00. PTI, 1249 Regentview, Downey, 
California 90241. 


CAR-TOP carry a boat on a converti- 
ble? Sure, if it’s а lightweight Vicraft. 
Catalog 25c. Vicraft, Box 1455, Portage, 
Michigan 49081. 

AIRBOAT Plans $3.00; Snowsled Plans 


$3.00; Propeller Driven Ice Sled Plans 
$1.00, Catalog of supplies, propellers $1.00. 


Esco-S, Box 1520, Bradenton, Fla. 33505. 
Ye ві 


8 BATTERIES, 
GENERATORS, ETC. 


“QUICK Start!" Scientifically Com- 
pounded Battery Conditioner, Removes 
Corrosion-Preventative! Lengthens Battery 
Life-Extra Energy! Guaranteed! 12 Treat- 
ments (3 Year Supply). $1.25 Postpaid. 
AeroSpace Propulsion Laboratories, Fuel 
Cell Division, 3025 Kilburn, Rockford, Illi- 
nois 61103. 


ALTERNATOR Service Manual, $2.60 
Ppd. Citrus Armwks, Floral City, Flori- 
da 32636. 


G E NICKEL—Cadmium Flashlight Bat- 
teries—Rechargeable 1000 Times. $3.95 
pair. Tydings Company, 933 Liberty Ave- 
nue, Pittsburgh, Pa. 15222. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


ELECTROPLATING Equipment And 
Supplies. Send $1, Refundable. For For- 
mulas, Equipment Guide, Operation Data 
And Catalog. HBS Equipment Division, 
Dept, МТ, 3543 East 16th, Los Angeles, 
Calif. 80023. 

METERS — Surplus — New — Used. Panel 
and Portable. Send for list. Hanchett, 
Box 5577, Riverside, California. 


LAMP Parts. Wholesale catalogue 25c. 
Seco, 109 South 20th Street, Birmingham, 
Alabama 35233. 


10 WELDING, SOLDERING 


WELDERS—110-220 150 Amperes 549.50. 

Morris, 1070 Inner, Schenectady, N. Y. 

12303. | 
LINCOLN Welders—Check Our Delivered 


Prices. Werts Welding Su , LaSalle, 
Illinois 61301. a bey 


11 DO-IT-YOURSELF 


URETHANE Foam, Direct from factory 
Free catalog. Lists foam for cushions, 
mattresses, boats, upholstery—any home 
project. Perma-Foam, Inc., 605-A South 
21st Street, Irvington, New Jersey 07111. 


ELECTRIC MOTOR REPAIR. Home, 
Farm. Detailed Instructions. $1.00. Mc- 
Lachlan, 8630 Holly, Alta Loma, Califor- 
Nia 91701. 

WATER! ! Drill Your Own Well with 
Amazing New $175 Machine. Depths to 
200 feet. Information $1.00. DeepRock 
Driling Company, Box 870, Opelika, Ala- 
bama 36801. 


REPAIR Manual, Automatic Washers, 
dryers, dishwashers, 20- different man- 
uals, $2.75 each PPD. Send make and 
Model number. Major Appliance, 13108 
Caine Ave., Cleveland, Ohio 44105. 


12 HOME CRAFTSMAN 

MODERN Desk Kit. No instructions nec- 
essary for assembly. Just match numbers 
and fasten joints. Unfinished lauan ma- 
hogany. Complete with hardware, 
brochure. Write: Milt-Nu Desk, 50661; 
West Pico Blvd., Dept, B, Los Angeles, 
California 90019. 


МАКЕ Your Own Wall Clock. Plans for 
а pendulum clock 8" wide x 15” hizh— 
Only 50c. Rogers Clocks, 29 Circle West. 
Minneapolis, Minn. 55436. 


FREE Make 'Em and Save Leathercraft | 


Idea Manual Tandy Leather Co., 1001 
Foch, 063, Fort Worth, Texas. 


CABINETMAKING Майе easy апа, 
"How To Make Formica Counter Tops," 
two excellent Guides let you build Kitchen 
Cabinets and Counter Tops like profes- 
sionals. Extraordinary Guides bring Mas- 
ter Craftsman's shortcut methods, Satis- 
faction guaranteed, Write: Japs, 126-L 
Seventh North, Hopkins, Minnesota 55343. 

PICTURE Framing Made Easy! (Clamp- 
less Assembly Method.) Distinctive, origi- 


nal designed mouldings let you make 
beautiful picture frames , , , Quickly... 


Easily , . , Inexpensively . . . Write: Japs, | 


126-LM Seventh North, Hopkins, Minne- 
sota 55343. 


2.500 DIFFERENT Plastic Molds, Figu- 
rines, Crafts. Catalog 25c. Steece Broth- 
ers, Box 1TT-PS, Sioux Falls, S. Dak. 57101. 


STAINED Glass Hobby Supplies, In- 
structions. Wittemore-Durgin, 147 Water, 
Quincy, Massachusetts 02169. 


SKIL-Crafts New 200-page '67-'68 Cata- 
log. Largest selection of Leathercraft, Art- 
ist, Hobby and Craft Supplies from one 
source. Send 50e (refunded with first $5 
minimum catalog order). Skil-Crafts, Box 
105-PS, Joplin, Missouri 64801. 


SQUAREENOTTERS: Make belts, hand- 
bags, lanyards, dog leashes, etc. Special 
offer! Beginner's book, catalog and quality 
cord samples 25c. P. C. Herwig Co., Dept. 
"1-P1, 264 Clinton St., Brooklyn, New 
York 11201, 


STAINED Glass lamp kits and supplies. 
Catalog 10c. Ascherl Studios, 869 Center 
Road, Hinckley, Ohio 44233. 


MAKE Jewelry at home—spare time— 
pays big money—up to 300% profit. Ideal 
for fund raising. Fun for young and old. 
EZ as ABC, Write today for free rhine- 
stones and free information. Give zip code. 
King's Jewelry, Box 255, Dept. AM, Glen- 
view, Illinois 60025. 


Free | 


HICIIGOD TMHIICCIII I ZSCÉEIIS; CIDE 
Foulweather Or Farmers  Cylindrical 
Punched Tin—$1.00 Each. Heirloom Work- 
shop, Box 111, Parlin, New Jersey 08859. 


192 PAGE Handicraft Catalog. Free, All 
Crafts. Steece Bros., Box 177-PS, Sioux 
Falls, S. Dak. 75101, 


1З TOOLS & MACHINERY 


MACHINIST! Granite Surface Plate. 
Guaranteed Flatness.00015. 2!,"x8"xl1Z", 
$14.95; 2!4"x10"x14", 521.00 Plus Shipping. 
Precision Granite, 11550 Larch, Minne- 
apolis, Minnesota 55433. 


TOOLS, Machinery Bargains, Catalog 
50c. Bales Co., Box 5050, Rt. 2-PS, Escon- 
dido, Calif. 92025. 


MICROMETERS —lIndicators —Chucks 
—Rods. Direct Supply, 1424 Barclay, 
Springfield, Ohio 45505. 

BROACHING: Squares, Hexs, Keyways, 
Blind Holes & Surface, Micro Broaching 
Co., 32115 Block, Garden City, Mich. 48135. 


14 ENGINES & MOTORS 


OPERATE three phase motors from sin- 
gle phase, Information $1.00. Donaid How- 
ell, Barnesville, Ohio 43713. 

REWIND car generator for 110 V.A.C. 
power plant. Plans $1.00. R. Schmauss, 
1228 E. Cass St., Tampa, Florida. 


18 CAMERAS & PHOTO 
SUPPLIES 


POLAROID: 16-32 different snapshots 
from regular load!!! Instant Adapters for 
"Automatic Pack”, ''Swinger' (specify), 
$2.00. Guaranteed, Pyrolon, Box 2183-PS, 
Austin, Texas 78767. 


19 MOTION PICTURE & 
COLOR SLIDES 


6mm. MOVIES—2"x2" Color Slides—Big- 
gest selection anywhere! Hollywood clas- 
sics, great comedians, railroads, automo- 
biles, trolleys, wars, travel, wild life. cir- 
cuses, many others! 16mm. films also. Big 
catalog free! Blackhawk Films, 70 Eastin- 
Phelan Bldg., Davenport, Iowa 52808. 


16MM SOUND-Projectors, Films, New, 
Used for Sale. Free Catalog, National 
Cinema, 333 W. 57th St., New York City. 
New York 10n19. 


SAVE! Process your own movies at 
home. Free catalog. Superior, 442-448 N. 
Wells, Chicago 60610, 


FREE Catalogues, 5,000 8-16MM Films. 
Internationa!-S Films, Greenvale. N.Y. 


35MM COLOR Slide Catalog. Newest 
Worldwide coverage in depth. New! Expo 
'67. Thousands exclusive. 10c. Wolfe, Dept. 
16-48, Los Angeles, California 90025. 


UNUSUAL movie supplies. Free circular. 
Esoh, 47th Holly, Kansas City, Mo. 64112, 


16MM, 8MM MOVIES, Catalog Free. 
Niles, Box 2545, South Bend, Ind. 46613. 


lemm SOUND Features And Shorts. 
Bedner, 5300 So. Talman, Chicago. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA Fans! Expert photofinishing 
and fresh Kodak fim returned: 8MM 
Kodachrome $3.45; 8 Exp.  Eodacolor 
$3.40: 35MM Xodachrome, 20 slides, $3.15; 
8 Exp. black & white 99c. We give you 
free photo stamps to redeem for gifts. 
Satisfaction guaranteed. Send exposed film 
or request mailers and complete price list. 
Direct Mail Photo, Box 8352-Р5, Pitts- 
burgh, Pa. 15218. 


POLAROID Camera Owners Make Extra 
Copies Instantly. Free Brochure. Rhedan 
Electronics, Box 42P, Bridgeport, Con- 
necticut 06601. 


BEST UFO picture ever taken, said Colo- 
rado University experts of this amazing 
photo. 9x12 colored illustration of this 
exact, untouched photo, $1.00. Satisfaction 
guaranteed. Spaceship, Inc., Box 488P, New 
Castle, Pa. 16103. 


21 HOBBIES & 
COLLECTIONS 
HERO Hobby-Magazine, Old Radio, TV, 


Movies, Magic, Comics, Sample 50c, 
#1, Box 36А, Clarksburg, W. Va. 26301. 
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COLLECT Military Miniatures, 500 mod- 
els. Catalog 50c. Bussler, Box 107-E, Wol- 
last ton, Me Massachusetts 02170. 


` FREE! Regulation German Medal; Send 
50c postage, handling gee catalog. Iron 
Cross with ribbon, 0 invernational, 
Box 303-S, Jamaica, New York 1143 


NEW Photo Painting Pencils cu fin- 
gertip control. 


easy. Starter set with instructions $2.75. 
Guaranteed, Yoder, 1308—11th., King- 
fisher, Oklahoma 73750. 

23 MINERALS & 


PRECIOUS STONES 


RUBIES, Sapphires, Amazing new Way 
to make your own, Complete instructions, 
drawings, material list, money back satis- 
faction. $4.95, Roy Davis Laboratories, 
Dept. PS, Box 17067, Jacksonville, Florida 
32216. 


GET Free Catalog no serious rock- 
hound, gem cutter, Tewlery maker, hob- 
үн or Craftsman сап be without. Full 

bargains. ex.lusive items, low prices 
from largest suppliers and authorities in 
the field. Free . , new catalog just off the 
press — yours for the asking! Write 
Grieger's, Dept. C-14, 1633 E. Wanlut, 
Pasadena, Calif. 


EARTH Science Rockhound Magazine 
Subscription $2.50. Sample 35c. Box 550- 
PS, Downers Grove, Illinois 60515. 


EARN With Minerals and Rocks. 15 
Specimens-—$2.00, Free Gift included. Her 
Gems. 11239 Pierce, Riverside, 
92905. "A 


DIAMONDS Industria] !4 Carat $2.00. 
DiTru, 653 Yorktown, Paramus, New Jer- 
Беу 07652. 


23A 


GEMSTONE & 
COSTUME JEWELRY 


GEMSTONE-COSTUME JEWELRY 

"MAKE PROFESSIONAL JEWELRY for 
fun or profit. Send 25c for instructive pic- 
ture catalog of jewelry 
cious stones, rhinestones, beads plus ‘How 
To” section. Easy to assemble. Has every- 
thing vou need. Sv Schweitzer & Co., Inc., 
P.O. Box 71-Gedney Station, White Plains, 
New York 10605. Dept. W-3. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


CIVIL War Bullet, Guaranteed Original, 
on oo Only $1.00. Colonial 
‚Р. О. Box 1586, Petersburg, 

Virginia 23803 dnos. 


TONS of antique gun parts and sup- 
plies, All reproduction muzzle loading 
guns. Send $1.00 for large illustrated cata- 
log No. 117. Dixie Gun Works, Dept. 13, 
Union City, Tennessee 38261. 


FREE! Large List Indian Relics. 10 Ar- 
rowheads $3.00. Hyde's, Box 2304, Sante 
Fe, New Mexico 87501. 


ORIGINAL Antique Telephones illus- 
trated Catalogue 30¢. Telephone Company, 


Turtle Lake, Wisconsin 54889. 
25 FORMULAS, PLANS, ETC. 


ENCYCLOPEDIA of formulas. processes. 
Details free. Cassell, Box 1535, Eugene, 
Oregon 97401. 


ANY Formula $3.00. Catalog—Manufac- 
turing Treatise 10c. H. Belfort, 192 N. 
Clark, Chicago 60601. 


FOR Proof Of What You Can Do In 
Specialty Manufacturing, Get Our Litera- 


ture. It's Free! Miller—Chemist, 1517-A, | 


Tampa, Florida 3 33601. 


10,000 FORMULAS, Free Details. Re- 


ports, Box 9736-B, San Diego, California | 


92109. 
26 SCIENCE & CHEMISTRY 


ADS pertaining to о Fireworks, Detona- 
tors, etc may be run under this classifica- 
tion only if the following is submitted to 
us: State License to Purchase, Own, Pos- 
sess é& Transport Explosives; License to 
Deal in or to Manufacture Explosives and 
an Explosive Magazine Certificate. Adver- 
tisers should mail copies of these docu- 
ments to: 
tising. 


PROFESSIONAL model rocket ignition 


fuse, 75'/$1. Eddcolabs, 
New Jersey 08009. 
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Box 99, Berlin, 


Makes Painting Photos | 


Calif. | 


arts. semi-pre- | 


| For Easy 


O K Kelly, Classified Adver- 


SPECIAL chemicals, 
Free catalog. ScienceArt, Box 81, 
Berlin, New Jersey 08091. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers. rocket aerial cameras, 
technical information. Fast Service, Estes 
Industries, Penrose 6, Colorado 81240. 


FREE Periodic Classification of Elec- 
ments and Conversion Tables With Cata- 
log 33c. Chemicals, Apparatus, Biology. 
Mid-States Scientific, 7053 N. Clark, Chi- 


small quantities. 
West 


| cago, Ill. 


MODEL Rocket Ignition Material 3/32" 
Diameter, Water Proof. 25 Feet $1.00- 
125 feet $4.00 Postpaid. Free Catalog. Zel- 
ler, Box 649, Hudson, Mich 49247. 


` CHEMILUMINESCENCE* Fantastic cold 
light demonstrations. Three chemicals, in- 
structions, $2.00. Scientific Research Labo- 
ratories, Dept. S-1, P.O. Box 482, Burling- 
ton, N.C. 21215. 


ROCKETRY!!New Кії5—2,000 feet alti- 
tude with powerful motors. Tubes, Cones, 
Parachutes, Launchers, Igniters, Exciting 
new Catalog—rocket data—diagrams—25c. 
Rush Delivery. Centuri Aerospace, Box 
1988, Phoenix, Arizona 85001. 


COPYRIGHTED: Vast converging stel- | 


lar radiations cause gravitation. Sum- 
mary 25¢. Carnahan, 2007 Eaton, Austin, 
Texas 78723. 


CARNIVOROUS plants! Giant venus ny 
trap bulbs only $1.50 each. Small bulbs 2 
for $1.00. Catalog of interesting projects, 
plans, kits, chemicals, 20c. Franks Scien- 
айс. Co., P.O. Box 156, Martelle, Iowa 

305. 


SEARCHING For Economically Priced 
Chemicals And Apparatus? Gifts With 
Catalog. 25c. Starr Scientific, Manitowoc, 
Wisconsin 54220. 


SPECIAL Kits, Elastic Water $1.00. 
Crystal Growing $1.00. Spectroscope $1.00. 
Science Catalog with Free Chemia For- 
ceps. Pyrotechnic Formulas Dissect- 
A-Kit A55, Wantagh, N.Y. Bie 


CHEMICALS and apparatus for indus- 
trial, analytical and rivale laboratories. 
Catalog 35c. Dept. M-26, Biological Supply 
Tato. ad 176 Mt. Hope Ave., Rochester, N. Y. 
+6 


SPIES etc., Catalog, 15e. Bylina, 5115 


| So. Campbell, Chicago, Illinois 60632. 


SCIENCE Falr Booklet—Latest Edition, 


Experiments, Information, Suggestions— | 
$1.00. Hagenow Laboratories, Manitowoc, 
isconsin 54220. 


SEARCHING For Economically Priced 
Laboratory Supplies? Gifts With Cata- 
logue—25c. Hagenow Laboratories, Mani- 
towoc, Wisconsin ¢ 54220. 


“REAL RED RUBY LASER SCIENCE 
PROJECT” Now Possible, Through Low 
Priced Laser Rods. 35 Pages of Pictures, 
Drawings, Diagrams, Full Instructions, 
Part List, Manufacturers Addresses, In- 
troduction To, "The World's Smallest 
Lasers," and A Primary Course On Lasers. 
Al For Only $5.00. Add 50c For 1st Class 
Mailing. Roy's Science Co., Green Cove 


Spr ings, F Pla. 32043. 


` FREE Gift and Discount Lists With 
Laboratory Supplies, Catalogue—35c. De- 
luxe Scientific, Manitowoc, Wis. 54220. 


ROCKETS! New illustrated cat catalog 25c. 
Southeastern Model Rocket Supply, Box 
12585. Raleigh, North Carolina 27605. 


` ‘VIKING II Rocket Kit. Illustrated fold- 
er 10c. Model Rocketry Manual $1.00. Van- 
guard Engineering, P.O. Box 1885, Pitts- 
burgh, Pa. 15230. 


LASERS—Build Your Own New Exciting 
Rod Laser For Fun and Profit Send 75c 
To Read Illustrated Plans. 
Daniel Vieyra, 182-25 Wexford Terrace, 
Jamaica, N.Y. 11432. 


FREE! Fuse sample and catalog. Or 
send $1.00 for 90 ft. underwater fuse. Bell- 
view Scientific, Box 42, Centerville, Penn- 
sylvania 16404. 


ILLUSTRATED Catalog: ` Chemistry, 
mineralogy, biology 25c, Tracey Labora- 
tories, Evanston, Illinois. 


CANNONS! 9” Carbide Cannon—Really 
Shoots! 200 ft. Range, $2.00! 25"—4(500 ft!) 
$4.00. Aztec, Bondville 7, Vermont 05340. 


UFO'S! Five 6 ft. Hot Air Balloons—60 
sec. Assembly—$2.00. Aztec, Bondville 5, 
Semon’: 05340. 


FIREWORKS: M-80's, Cherry Salutes, 
Silver Salutes, Aerial bombs, Firecrackers 
full selection—catalog 50c. Ken's Fire- 
works Co., 18 Kopernik St., Buffalo, New 
York 14206. 


100 ONE MINUTE TIME DELAY FUSES! 
$1. 240-$2. Use with rockets. etc. ROCKET 
MANUAL! Covers fuels, rocket design. 
safety and much more! $2.00. SAVE 55$ 
in your lab with our New Book! $1. 20 
TEAR GAS FORMULAS and Special Of- 
fer! $1. Kenr, 50 Atlantic, Metuchen, New 
Jersey 08840. 


MICROSCOPISTS, Microbiological slides 
25c catalog. Micro, Box 275, Somerset. 
New Jersey 08873. 


300 PAGE Chemical Apparatus Catalog 
$3.00. Laboratory Materials, 1332 Hyde- 
park, Chicago 60615. 


"LASER plans, build an inexpensive 
but powerful COs gas laser. Illustrations 
and theory. $1.00. R & D Enterprises, Box 


2269, Long Beach, California 90801." 


27 PLASTICS 
CASTOLITE Liquid Plastic pours like 
water and hardens like glass without heat. 


Clear, Colors, Embed real flowers, but- 
Lerflies, photos, coins, Also New molding 
formulas for perfect reproductions. Illus- 
trated booklet shows HOW. Send 25c. Dept. 
68-1022 Castolite, Woodstock, Ill. 60098. 
RESIN CRAFT SUPPLIES. Create 
ne desk nee art objects, jewelry. Sell 
for big profits. Send че Fy Art Plas il- 
lustrated catalog. Tay lastics, 
1710 E. 12th St.. Saka С. 


PLEXIGLAS — Any thickness - — Clear 
—Colors—Cut to size—Clear Rods—Tub- 
ing. McClarin Plastics, P.O. Box 168B, 
Hanover, Pennsylvania. 


PLASTIC Embedders, Jewelry Workers, 
We have everything. Moulds, Findings. 
New Catalog 25c. David Co., 861 Broad 
St., Dept. P, Providence, R. I. 02907. 


31 FLOWERS, PLANTS & 
NURSERY SUPPLIES 


GINSENG Bringing $16 Pound. Have 
seeds, plants. Goldenseal. Full informa- 
tion. G. Collins, Viola, Iowa 52350. 


COLOR Catalog, twelve red President 
Canna Bulbs, $3.00 postpaid. promptly. 
Horn Canna Farms, Carnegie, Okla. 13015, 

EXTREME Fast Growing Shade Trees. 
Clean, beautiful. Write: Caryt Nursery, 


Inverness, Florida 32650. 


32 REAL ESTATE 


CANADIAN Lands, seized and sold for 
taxes. Our 51st annual series of lists, 
describe many choice properties, situated 


| from coast to coast, acquired by us ROME 


Tax Sale. Priced as low as five dollars pe 
acre, guaranteed perfect title, smal) 
monthly payments, no mortgage. Beauti- 
fully situated hunting and fishing camps. 
where there is real sport; summer cottage 
sites, heavily wooded acreages. Now is the 
time to invest in Canada’s minerals, for- 
ests and farms. Write today for free book- 
let with full explanation, Tax Sale Ser- 
vice, Room 301-H, 85 Bloor St.. East, 
Toronto 5, Canada. 


FREE CATALOG! Big 196 page SPRING 
edition! Over 4,000 properties described, 
pictured—Land, Farms, Homes, Businesses 
—Recreation, Retirement. selected Best 
thruout the U.S.! 68 Years’ service, 490 
Offices, 39 states Coast to Coast. Mailed 
FREE from the World's Largest! STROUT 
REALTY, 60-ZB E. 42nd St.. NY, NY: 
7-2B S. Dearborn, Chicago, Ill: 521-ZB 
E. Green, Pasadena, California. 


CENTRAL  Ontario—Choice 640 acre 
Sportsmen's  paradises still available— 
$20.00 plus $6.50 Taxes yearly. Maps, pic- 
tures, $2.00 (Refundable). Information 
Bureau, Norval 3, Ontario, Canada. 


$1 ACRE—Canadian Border — hundreds 
campsites, islands, farmlands, directly 
from tax authorities, (Non-profit) Lists, 
photographs mailed. Register, Room 304, 
110 Church Street, Toronto 1, Canada. 
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FLORIDA Campsites—deep in the heart | 


of the great Ocala NADA PORE — 
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CANADIAN Vacation Lands: Full price 
$385.00, 40 acres, $10 month, Suitable cot- 


tage sites, hunting, fishing, investment. 
Free information. Land Corporation 
3768-D Bathurst, Downsview, Ontario, 
Canada. 


40 TIMBERED Acres $1650 Total Price. 
Wash.-Idaho-Mont. $50 Down--$25 month. 
in Northern Idaho, Northeastern Wash- 
ington, and Western Montana. In the 
heart of lakes and big game country. All 
covered with growing timber. Access, Title 
insurance with each tract. This is select 
land with natural beauty, recreational and 
Your inspection wel- 
comed. Write us for free list. maps and 
complete information. We have tracts of 
many types and sizes from which to 
choose, including Waterfront property on 
Pend Oreille, Priest and Kettle Rivers and 
Hidden Harbor Bay of Pend Oreille Lake. 
rite to: Dept, WD. Reforestation, Inc., 
Р. О. Box 8146, Spokane, W Wash. 99203. 


FREE . . New SUMMER CATALOG! 
Describes hundreds of farms, ranches. town 
and country homes, businesses in 31 states 


EL 


coast to coast! Specify, Be Property and | 


location preferred, e, please. 
U D FARM AGENCY, 612-PS West 
47th St., Kansas City. Mo. 64112. 

THE Only ‘‘No-Risk Land Purchase 
Plan" in America—10 Year money-back 
guarantee on any Vacation. Retirement or 
Investment homesite in Boiling Spring 
Lakes—the multi-million dollar, 14.000- 
acre development on the Carolina Coast. 
All facilities, electricity, roads, motel, golf 
course, country club, mrena in. Private 
ocean beach, 50 fresh water lakes, !з-асге 
homesites as low as $495; $5.00 down, $5.44 
monthly. Write for free literature. (Not 
Offered to residents of California. Florida, 
New York.) Boiling Spring Lakes, South- 
port 2-V, North Carolina 28461. 

FLORIDA 2!5-Acre Lakeside Estate— 
Now $895 at $25 Monthly—Money-Back 
Guarantee. High, dry. Established Com- 
munity 28 miles north Panama City. Good 
roads, electricity. phones. daily mail de- 
livery. Best Fishing, Hunting. Free Color 
Brochure. Owen G. Wood, Fountain, Flor- 
ida 32438. AD66LS151 (А-6) 


33 SPORTING GOODS, GUNS, 
FISHING TACKLE, ETC. 


FREE . .. Wholesale Catalog, Beads, 
Spinners, Lure Parts, Sinker Molds, Jigs, 
Reels, Finnysports (PE) Toledo, Ohio 
43614. 


OVER 5,000 Hard-To-Find Fishing Spe- 
clalties and kits galore. Send for free 
170-page catalog. Netcraft Co., Dept. PS. 
Toledo, Ohio 43613. 


FREE . . Wholesale Catalog. Arrow 
внася, Broadheads, Fletchings, Fisharrow 
Parts ‚ Tools, Bows. Finnysports (23G). To- 
ledo, Ohio 43614. 


“TIVE Traps. All sizes, mouse to dog. 
Also fish, sparrow, turtle, and other traps. 
World's largest selection. Free catalog. 
Sensitronix, 2225-MC20 Lou Ellen, Hous- 
ton, Texas 11018. 


OUTDOOR 3 Discount Catalog Featuring 
Rods, Reels, Lines, Golf Equipment, etc. 
Orchard Trading Company, Box 241-Р5. 
Hastings. Michigan. 


MULTIPURPOSE SPORTSMAN'S ENIFE 
IDEAL for fishermen, hunters, campers. 

Details: Barnhart Import Specialties, 831 

North Locust, Denton, Texas 76201, 
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"POUL-Weather Friend—Alaskairkoat.'' 
Dry and comfortable. lightweight. (2 165.) 
knee length, rainproof coat with inflatable 
air cushion. 100% Nylon—ideal for hunt- 
ers, fishermen, hikers and aircraft survi- 
val gear. Choice of colors & sizes. Free 


Brochure. 5603 Silverton Rd., Salem, 
Oregon 97303. 

“FREE 1968 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle. Archery. 


Hunting and Camping Equipment--Thou- 
sands of items. abelas' Inc., Dept. R. 
Chappell, Nebraska 69129." 
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34 CAMPING EQUIPMENT 


& TENTS 


JUMBO CATALOG—tents, sleeping bags. 
camping supplies, GI. Surplus, outdoor 
clothing. Free 124 page 1968 edition. Write 
today, I Goldberg, Dept. P.S., 429 Market 
Street. Philadelphia, Pa. 719106. 
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CAMPING Equipment, Tents, Sleeping 
Bags. World's greatest selection. Free giant 
catalogue. Morsan, 810G, Route 17, Para- 
mus, ] New Jersey 07652. 


^ FREE. catalog of carefully selected 
equipment for the camper, backpacker, 
hunter and fisherman. Outfitters du Nord, 
Dept. 8, Box 925, Minneapolis, Minnesota 
55440, 


36 HOUSEHOLD PETS. 


LIVE Seahorses, marine  specimens- 
aquarium supplies. Illustrated catalog 15c. 
Marine, Box 248-107, Dania, Florida. 


` BUY Direct-Save: Monkeys. | Ocelots. 


Birds, Reptiles, List 10c. Exotic Animal 
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| Importers Inc.. Box 632-6, South Miami, 


Florida 33143, | 
38 BIRDS & ANIMALS 


RAISE Rabbits for us on $500 month 
pun. Free details, White's Rabbitry, Mt. 
ernon, Ohio 43050. 
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MAKE Money raising chinchillas, mink, 
rabbits, cavies for us. Free Information. 
Keeney Brothers, New Freedom 2, Penna. 
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FALCONERS, Selling Roadside Hawks 
$39.50. Express collect, Send 50c for com- 
plete Animal Bird list. Birds, Grove, 
Oklahoma 74344. 
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EARN $10,000 Yearly Raising Angora 
Rabbit Wool and Breeding Stock for us. 
Information-25c coin. American Angora 
Company, Malta 1, Montana 59538. 


EARTHWORMS, 
CRICKETS, FROGS 


EARN Money ra raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hill, Texas 75104. 


FREE Literature--We Teach You To 
Raise, Sell Fishworms, Crickets, 12-inch 
African Worms. Carter Farm-12, Plains. 
Georgia 31780. 


BIG Money Growing Fishworms, Crick- 
ets, Giant African Crawlers. Free Litera- 
ture. Fain's Hatchery, Edison, Ga. 31746. 


40 HUNTING & FISHING 
INFORMATION 
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“FISH traps, collapsible , Pond-lake 
types. Animal, bird traps, Free catalog 
and trapping secrets. Sensitronix, 2225- 
F24 Lou Ellen, Houston, Texas 77018" 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 
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FREE Catalogue! Thousands war surplus 
optical bargains. Lenses, Prisms. Tele- 
scopes. Binoculars, etc, Jaegers. 691G 
Merrick Road, Lynbrook, New York. 
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BINOCULAR. Riflescope Sale! Free color 
catalog, 100 Models $8.95— $250.00. Write: 
United, 9043 South Western BCAT-916, 
Chicago 60620. 


SCIENCE Bargains! Lenses, Telescopes, 
binoculars, microscopes, kits, parts, war 
surplus, Send $1.50 for beginners' 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog СМ, 
Edmund Scientific Co., Barrington, New 
Jersey, 08007. 


BINOCULARS Direct from Manufactur- 
er. Finest Quality. Tremendous Savings! 
Request Catalog. Koyu, 3860 Crenshaw 
Blvd., Los Angeles, California 90008. 

WORLD famous 'Dynascope'' Telescope. 
Build your own reflector telescope; mir- 
rors, eyepleces, tripods. accessories. Re- 
quest free brochures. Criterion Manufac- 
turing, Dept. PS-17, Hartford, Conn. 06101. 


REFLECTOR and Refractor Telescopes, 
Kits, Mirrors, Lenses, etc. Catalog 10¢. 
Suffolk Science, Mattituck, N. Y. 11952. 


ASTRONOMICAL Books, Star—Atlases, 
pr VE Herbert Luft. Box 91, Bayside, 
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43 GOVERNMENT SURPLUS 


1958 SURPLUS Army, Navy store illus- 
trated catalog. Send 25с (refundable with 
first $5.00 order}. Ruvel. 707 Junior Ter- 
race, Dept. 9-M. Chicaga. Ill. 60613. 


JEEPS From--$52.50, Typewriters From 
—$4.15. Cars From.-$31.50, Walkie-Talk- 
les, Motorcycles, Airplanes. Boats, Typi- 
cal “As Is'" Bid Bargains From Uncle 
Sam, Tremendous Variety, Exciting Free 
List. Write: Enterprises, Box 402-527, Ja- 
malca, New York 11430. 


JEEPS Typically From 553.90— Trucks 
From $78.40— Boats, Typewriters, Alr- 
lanes, Sporting Equipment. used, 100,000 
argains Direct From Government, Many 
in Your Area, Complete Sales Directory 
and Surplus Catalog $1.00 ‘Deductible 
First $10.00 Order). Surplus Service, Box 
820-B, Holland, Michigan 49424, 


FREE $53.90 Jeep Buy ing information 
When you send 50c for Gov't Surplus Bar- 
gains Catalogue. Gov't. Surplus, Box J1563, 
York, Penna. 17405. 


GOVERNMENT Surplus How And Where 
To Buy In Your Area. Send $1.00 To Sur- 
plus Information, PS Headquarters Build- 
ing, Washington, D. C. 20036. 


$53. 90 JEEP Buying information Free 
when vou send 50c for Government Sur- 
plus Bargain Catalogue. Svrplus Manual, 
Box K189, York, Penna. 17405. 


45  BODY-BUILDING, SELF- 
DEFENSE COURSES 


"GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery, 52, Satisfaction 
or refund. Gaucho, Box 9309- 56, Chicago 


60690. 
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CHINESE Karate. Complete Course with 
Identification Card and Wall Certificate, 
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Only $1.98. KungFu. Box 16853, Dept. 
(4H), Jacksonville, Florida 32216. 
POWERFUL Muscles Fast! Free bra- 


chure! Universal Bodybuilding, Box 4327-B 
Northeastern, Dearborn, Michigan 48126. 
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KARATE- —complete instructions, Illus- 
trated, only $1.25. Bales Co., Box 5050, Rt. 
2-P8. Escondido, California 92025. 


“GIGANTIC Arms—Shoulders Quickly” 
Capt. Johnsons’ M. C. Astounding meth- 
od. Guaranteed! $2.00. Vista, Box 80DN, 
Las Vegas. Nevada 89101. 


MAXIMUM Strength: 5 Standing Slow 
Motion Exercises. Revolutionary. ‘‘Total 
Fitness From Slow Motion." $2. Guaran- 
teed. Moriarty, PS-4, Box 1933, N.Y. 10017. 
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BEATS Kungfu! Fantastic fighting-pow- 
er! $1, refundable. Defensmaster, Box 
2012, Berkeley, California 94711. 
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Tremendous 
Box 


ЩЕ MINUTE workouts! 
growth! $1, refundable. Isometriks, 
2012, Berkeley, California 94111. 
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FEAR No Bully! Master Authentic Chi- 
nese Kungfu Unbeatable Techniques! De- 
feat Within Seconds Any Attacker In- 
cluding Giant Judo-Karate Experts, Free 


Details By Air. Write: Asia's Greatest 

Master, Leongfu (B,30) 118, Anderson, 

Ipoh, Malaysia. 

46 PROFITABLE 
OCCUPATIONS 


FREE catalogs. Repair air conditioning 
refrigeration. Tools. supplies, full instruc- 
SDN Doolin, 2016 Canton, Dallas, Texas 


FREE Literature — 
Raising Fishworms and Crickets, 
Farm-10, Plains. Ga. 


FREE Book ':990 Successful, Little- 
Known Businesses." Work home! Plym- 
outh-25A, Brooklyn, New York 11218. 

INVESTIGATE Accidents: Earn $150 to 
$1000 monthly. Car furnished, Expenses 
paid, No selling. No college education nec- 
essary. Pick own job location, Investigete 
ful time or earn to $8 hour spare time. 
Men urgently needed! Write for Free in- 
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Make Big Money 
Carter 
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formation. Мо obligation. Universal 
Schools, CPS-4, 6801 Hillcrest, Dallas, 
Texas T5205. 

HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
EE C-86-D2, 6216 N. Clark, Chicago, 
60626. 
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EASY-to-start rubber stamp business at 
home in spare time. Make up to $16.50 an 
hour without experience. Facts free. Write 


to: Roberts, 1512 Jarvis, Room CR-3-Do | 


Chicago, Ill. 60626. 


HOME Electronics Course only $26.95. 
Earn big money. Free literature. Edu-Kits, 
Department 684A, Hewlett, N.Y. 11557. 


FT. SMITH Auction School, Ft. Smith, 
ATE, 2 locations. Resident & home study. 
Veteran approved. 


JOEE-Writers urgently needed by TV 
and Hollywood for Top Shows, If you're 
funny, you can earn $50,000 yearly. Train 
yourself with Professional Comedy-Writ- 
ing оше, АП ages. Write: Molosh Agen- 
су. De aer . 425 East 73rd Street, New 

York, . 10021. 


Sie your own business today in big- 
gest opportunity field—industry and edu- 
cation. Write: P. O. Box 245, South Hol- 
land, Illinois 60473. 


47 BOOKS & MAGAZINES 

SENS ATIONAL ‘Free Catalog of ` Adult 
Books. Miller's Country House, 4248S Con- 
nection Drive, Williamsville, N. Y. 14221. 


BOWLERS’ Free Intormation: Perma- 
Den eta Camp, 759 Harvard E., Seat- 
tle 3 


NATIONAL Geographic Magazines, 1888- 
1967. any issue. Buxbavm. Box 465-P& 
Wilmington, Delaware 19899. 


DISCOVER "America by Car. n "Names 
Best Places to Eat and Stay. Sceni 
Routes, Parks. Historic Sights, 170.000 
word book. Only $2.50, De-John's, T06P 
Briarcliff, Maywood, New Jersey 07607. 


“ESP and YOU''—by FRANCES HALL 

LEARN the ‘‘electromagnetic’’ reason 
Extrasensory Perception occurs: the men- 
tal and physical states during which 
Clairvoyance, 
Transference can happen, $2.25 Pcstpaid. 
Avant Publications, Box 1319, Boulder, Col- 
orado 80302. (No checks.) 
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"REPAIR. How-To-Docit Books. 
Catalog. Handyman Books, 
Westbury, М. Ү. 11590. 


ELECTRONICS, Television. Sciences— 
125 Publications—List 25c. Kelley, 65 Cal- 


ifornia, Hempstead, New York 11550. 


"HAVE Confidence and Power," Be A 
Leader! This book tells how. Only $2.00. 
Given E. Griffin. 1388 Broughton, S.W.. 
Orangeburg. S.C. 29115. 


_ WEALTH Health 


Happiness books. 
Catalog, moneymaking information Free. 
Nugget, 10532BD Lanark, Sun Valley, 
Calif. 91352. 


ZIP Code Directory. 35,000 Main Post 
Offices. 51.25. Williamson, Dept. PSC-1. 
4001 Marilyn. Charleston Heights, South 
Carolina 29405. 


BOOKS! Adult Reading. Free Catalog. 
MO EN: 2217 Lackland, St. Louis. Missouri 


“UNUSUAL” Books! 
International (PS), 
Georgia 30309. 


1.237 HOW-to-do-it books. Guides. Man- 
uals. Interesting subjects, Free catalog. 
Write today. Hallmark Books (PS 48), 
19003 Jamaica, Hollis, New York 11423. 


49 JOKES & NOVELTIES 


FREE! World's Leading Catalog 2000 
Novelties, Jokes, Tricks. Scientific Gad- 
gets, Hobbies. Johnson-Smith, D-300, De- 
troit, Michigan 48224. 


FIREWORKS, Jokes and Novelties, Send 
$1.00 for sample and Details. J.C.S. Nov- 
elties, Box 8183, Detroit, Michigan 48213. 


42 PAGE illustrated joke-novelty cata« 
log 25c. Joke, Box 7212F, Chicago. 60680. 
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50 MAGIC TRICKS, 
PUZZLES, ETC. 


CATALOG 10c. (1.500,399 tricks, jokes, 
novelties). 


Elbee, 7408-J, San Antonio, 
Texas 78207. 


WORLD'S finest professional 
Joker novelties. Giant illustrated catalog 


10c. Top Hat. Evanston 13, Illinois 
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Catalogue Free! 
Box 7798, Atlanta 9, 
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Clairaudience, and Thought | 


magic | 


COMPLETELY Hiustrated 84 Page Cata- 
logs. 250 Manhattan Magic. Box 334-S, 
N.Y.C. 11. 


WORLD'S Greatest Professional Magic 
Tricks, Jokers! Giant Illustrated Catalog!! 
Deluxe!! 164 Pages Thick!! 10c. House of 
1000 Mysteries, Dept. PS8C, Ft. Lauder- 
dale, Florida 33308. 


ENTERTAIN with magic! For 53 years 
Douglas magic has mystifled people all 
over the world. Send 10c today for Catalog 
z37. Douglas Magicland, Dept. 22, Dallas, 
Texas 75221 


AMAZING Color Vanishing Card Trick. 
Book of 100 Tricks. Both for $1.00. Ace 
Magic, P.O. Box 329, Evanston, Ill. 60204. 


MAGIC Catalog. World's finest. 3000 
tricks (340) pages $2.50. Beginners, ama- 
teurs, professionals. Kanter's, P-200 South 
13th St., Philadelphia, Pa. 19107. 


BE A Magician! Two booklets explaining 


| sixty-eight tricks plus large professional 


catalog, $1.00. Magic, Inc., 5080 Lincoln, 


| Chicago, Illinois 60625. 


51 COINS & CURRENCY 


9 DIFFERENT Indian Heads—$2.00. Jo- 
lie, Box 50, Brooklyn, М.Ү. 11224, 


COINS Cheap! Catalogue Free! Winters, 
1028 55411. Broadway, Minneapolis, Minne- 
ota 


STEEL Cents, 1943PDS (3)-19555 Un- 
circulated Cent-Large Uncirculated Mex- 
ican Silver Dollar-All only $1.00, Bargain 
pricelists included, Serendipity, Box 820G, 
Cupertino, California 95014. 


LINCOLN Cents: 1943PDS, 1954, 19555, 
1960D small date, all $1.00. 15 Different 
Brillant Uncirculated. Only $1.00. 40 
mixed ''S'" cents, only $1.00. 30 Different 
Uncirculated coins-30 Countries, Special 
$1.00. Bonanza, Box 4491G, San Jose, Cal- 
ifornia 95126. 
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22 "S" LINCOLN Cents, including 
1955S, $1.60. 26, 1909-1939. $1.60. 10 ''S'' 
Jeffersons, $1.60. All different. All three 
$4.50. Wholesale Pricelists included. Har- 
ris, 4535G  Stevenscreek, Santa Clara, 
California 95050. 


U.S. LIST Plus 415 Cent 10c. Schultheis, 
e, New Hyde Park, New York 
1 


CHINA Silver Dollar issued for 50th year 
of Free China only 10c with big catalog 
and approvals. Littleton Coin Co., Little- 
ton KC2, N.H. 03561. 


LIBERTY Nickel, 60 years old, Coin List, 
30c. Economy Coins, Mansfield, Massachu- 
setts 20248. 


BARGAINS — 1931-S Cent Extra Fine 


$29.85. 1957 Proof Set $7.95. Bargain Lists | 
15c. Bebee's Incorporated, Omaha, Nebras- | 


ka 68111. 


BARBER Dime, Quarter and Half With 
Amazing Bargain Lists $2.75. Nelson Ex- 
change, 346- T, Eye, New York 10580. 


SEVEN Different Liberty Nickels—$2.00. 
BW 200 Baker Bldg., Minneapolis 
55402. 


QUARTERS: 1925 to 1930, Each 50c. 
Bedrin, 1100A N.E. 125th, North Miami, 
Florida 33161. 


COIN Cleaner—National Manufacturer. 
Safely Cleans Coins, Jewelry, Silverware. 
Chrome. $1.00 Postpaid. Guaranteed. Deal- 
erships available. Chemicoin, Box 2144, 
Waco, Texas 16102. 


LINCOLN Starter 50 different dates— 


| mints, 1909-1939, $3.95. Koins, Box 382, 


Medway. Ohio 45341. 


` PRICE list. Send 10c. Village Coin Shop, 
Dept. С, Plaistow, М.Н. 03865. 


40 GENUINE coins from 40 Countries. 
Mostly uncirculated. $2.00. Hindley, Box 
708, Aurora, Illinois 60507. 


40 PAGE U. S. and Canada illustrated 
coin list 10c. Stoney, 260 Washington, Bos- 
ton, Massachusetts 02108. 


SCARCE Date Jetferson Nickels. All 
V.G. Satisfaction Guaranteed.  1942D- 
1949S-1950-50c Each, 1943D-1951S-1955- 
75с Each. 1939s-$1.25; 1938D-$1.65; 19385- 
$3.25; 1939D-$5.00; 1950D-$14.50. Dates 
Not Listed 20c Each. Bryson Inc., 612B 
White, Toledo, Ohio 43605. 


INDIANHEAD, V-Nickel and 
Dime With Terrific List $1. 
121-R, Rye, New York 10580. 


Morgan 
Fairway, 


| and Approvals, 


| Plus 100 worldwide—10c. approvals 


22 STAMP COLLECTING 


225 STAMPS For only 10c! This mam- 
moth value includes Airmails, Pictorials; 
stamps from strange Countries cataloging 
up to 25c each! Also Approvals. Mystic 
Stamp Company, Camden N.Y. 


RUSSIA High-Value Collection. 32 differ- 
ent Russia—some over 50 years old! Com- 
memoratives. Czarist Issues, Airmails. Cat- 
alog price $2.99. SE ecial е АНШИ 
Offer—all for only 10c! H. E. Harris, Dept. 
GG-6, Boston, Mass. бә. 


` SEYCHELLES $1.00 Airmail, Colorful 
Stamps. Mystify friends. Mar-Bil Enter- 
prises, Beau Vallon, Seychelles. 


U.S. STAMPS On Approval. Many find 
our selections more appealing. We think 
you will. too. Beginning or advanced adults 
only, please. Engle, Box 8S, Lowell, Michi- 
gan 49331. 

1500 FOREIGN $1.00, 5000 $3.00. 5000 
USA commemoratives, revenues, airs, pres- 
identials, 19th century, high values $3.00. 
0 USA revenues $1.00. No approvals. 
5321 Fleming, Richmond, Cali- 


Meyers, 
fornia. 


` GIANT & Stamp ip Collectcon including: As- 
tronauts, Satellites, Moonrockets, Boy 
Scout issue, complete U.N. Set, recent 
Olympic and Sport issues from many 
countries, etc., Plus Big Stamp Dictionary 
Everything, 10c. Stampex, 

Box 47-EP. White Plains. N.Y. 
Air- 


` FREE—Rockets, Space, Triangles, 
Mails actual Catalogue value over $100.00 
given approval buyers. Fairplay Stamps, 
1411 Marion, Santa Ana, . California 92 92106. 


^ ONE Cent a Stamp. ' Write for a ‘a jumbo 
book of foreign stamps at lc each, mount- 
ed in Scott order. Bullot Philatelics, 6815 
Bay P Parkway, Brooklyn, New York 11204. 


` FREE—Mammoth Collection. $10,000 
Airmail, World's Smallest Stamp, Scott's 
International, Master Global Albums giv- 
en Approval Buyers. Bargain Stamps, Tus- 
tin. California 82680. 


EXPLOSIVE Near East always in the 
news. We are offering a nice collection of 
stamps from—Israel, Egypt. Jordan, Sy- 
ria, Iraq, etc. for only 10c to approval 
applicants. Clark Stamps, Dept. 58C, Mus- 
kegon. Michigan 49444. 

"COLORFUL" Set Free! Request ap- 
provals, Gorliz, Drawer 388CS, Park Ridge. 
Illinois 60068. 


ABSOLUTELY Free 25 Different United 
States Commemoratives When Requesting 
United States Approvals. E & B, Box 70, 


| Brooklyn, New York 11223. 


NEW Issues — Free Weekly illustrated 
list. Brooks. 2601-P Avenue “U”, Brooklyn 
29. New York. 


NUDES set (4)—Unusual Approvals 10c. 
Atlas, Plainfield. Racine, Wisconsin. 


UNITED States commemorative collec- 
tion containing 33 different—10c. Approv- 
als. White, 516-W Avenue L, Brooklyn 
30, New York. 


80 DIFFERENT U. S. Stamps. Includes 


| 1943 Flag Stamp of occupied Nations, Only 


25c. Approvals included, Willett Co., Box 
338-Y, Yorktown Heights, N.Y. 10598. 


One Pound Value Geo. VI Бета: 

е= 
vens, Box 105B, Homecrest Sta., Brooklyn 
29. N. Y. 


AMAZING Offer! 200 U.S. Stamps—in- 
cluding commemoratives, airmails, high 
denominations to $1.00—only 10c to Ap- 
roval Applicants!! Illustrated Bargain 
ists free. Mystic Stamp Co., Dept. 55, 
Camden, New York. 


U.S. Mint Specials! Flag Set Complete, 
$1. 007 1c, 2c, 3c Famous Americans (21 
different) $1. 00. Free list, OEE, 2601 
Avenue "Ù," Brooklyn 29, N. Y 


BEAUTIFUL Topical Collection — In- 
cludes Olympic sports stamps, wild ani- 
mals, bi-color triangles, colorful birds, 
outer space stamps, Poland kitten stamp. 
and others. 10c with approvals. Sunny 
Stamps, Dept. #58-А, Fruitport, Michi- 
gan 49415. 


AMERICANS on Foreign Stamps—Pres- 
idents Kennedy, Roosevelt, Lincoln, U.S. 
Spaceman, Princess Grace & Others. 10c 
with approvals. Roseland Stamps. Dept. 
58, Spring Lake, Michigan 49456. 


NEW African Stamp Collection — in- 
cluding Burundi, Guinea, Mali, Rwanda, 
Togo and others. A colorful addition to 
your collection. 10c with approvals. Capi- 
tal Stamps, Dept. #588, Ferrysburg, 
Michigan 49409. 
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50 YEARS Old, fifteen different United 
States, over fifty years old—10c with ap- 
rovals, Jaxon, Box 145-S, Brooklyn, New 

York 11230. 
10c. 


“WOW! 110 All Different German: 
Commemoratives, Airmails, High Values, 
Big catalog, bargain lists also, fine stamps 
from our approval service, Which you may 
return without purchases and cancel ser- 
vice at any time, Jamestown Stamp, Dept. 
A48PS, Jamestown, N.Y. 14701, 


` FREE 100 World Wide Stamps when 
requesting Mint Pictorial Approvals. Dept. 

S, К B Stamp Co., Box 70, Brooklyn, 
New York 11223. 


` FREE! Triangles, Scout, 25 others. Ap- 
provals. Cambridge, Box 411, Cambridge, 
Ohio 43725. 


250 DIFFERENT U.S, commemoratives 
$1.00. 50 different commemoratives 10c. 
Seven different 3c. Commemorative plate 
blocks $1.00, Approvals. Gordon Davison, 
Henniker. New Hampshire 03242. 


FREE! Big Bargain Catalog—New Edi- 
tion listing thousands of bargains includ- 
Ing U.S. & B.N.A. stamps, packets. albums, 
accessories and suppilea, Also, fine stamps 
from our approval service which you may 
return without purchases and cancel ser- 
vice at any time. cay eit Stamp, Dept. 

E48PS, Jamestown, N.Y, 14701. 


^ WOW! 1,000 Different Sn INNEN 
over $20. 00 only $1.00 with quality approv- 
e a Box 6, Kenosha 6, Wiscon- 
sin 


2c, 3c APPROVALS. Other bargains. 
March, Box 22092, Memphis, Tenn. 38122. 


500 FINE Mixed Canada, 15c. “Niekerk”, 
Box 573-PS, Barrie, Ontario, Canada. 


анас 


RARE Stamp Free. Also new packet 
Aden to Огапаі, with Kennedy, Triangles, 
Space, Sports, ‘Ships, Dogs, 


Cats 
tiles, plus others, All Free. Send 10c s 
mailing. Empire Stamp Co.. Toronto, Can. 


FREE 400 genuine postage stamps! 
Worth $10.00 at catalogue prices. Africa— 
Europe—Asia—British Emp.—a fascinat- 
ing, valuable mixture from foreign con- 
vents, banks, etc, Who knows what vou 
wil find. Also free valuable Booklet. 
Adulis only, Approvals enclosed. Frasek 

Co., PS-1, White Plains, N. Y. 


FREE! Lists New Issues, Closeouts. 
Moumblow, 19L Cedarhill East Northport, 
New York 11731. 


115 DIFFERENT 10c, pos th 00. Shepard, 
Box 411, Oklawaha, Fla. 3 


500 DIFFERENT нй Fa with ap- 
provals. Smith, 508U Brooks, College Sta- 
tion, Texas 71840. 


EXCEPTIONAL 125 different, catalog- 
ing $3.00. Include triangles, commemora- 
tives. 10c approvals. Reeves, Box 597P, 
Miami, Florida 33137. 


TRIANGLES Galore! Three beautiful 
sets of triangles plus 105 different includ- 
ing colorful Asiatic pictorials. Send only 
10c today. Also. collection building set- 
and-single approvals. Shaw Stamp Com- 
pany, Dept 101. Drawer E, Montevallo, 
Alabama 35115. 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego, 
California 92105. 


RARE old U.S., Famous Americans, 
Flags, Commemoratives with approvals. 


Gift to Buyers. 10c mailing, Metropolitan 
Stamps, Box 312 SIC, Jackson Heights, 
New York 11372. 


FREE—World’s Greatest Premium-—5000 
all different stamps, actual Catalogue val- 
ue over $100.00 given approval buyers. 
cd Stamps, Grossmont, California 


50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps, Box 1592, 
Mansfield, Ohio 44907. 


“INVERTED Error" Dag Hammar- 
skjold, 5c with approvals, Belmont Stamps, 
Washington, D.C. 20015. 


FREE! 121 Different Flag Stamps With 
Approvals. W-B Stamp Co., Wilkes-Barre, 
Penna 18703. 


FREE Surprise collection sent with ap- 
BIO Jay, 1784 Union, San Francisco, 
94123. 


FREE: United States Stamp Price List. 
Richards, Box 323A, North Miami, Fla. 33161, 


FREE—100 different foreign, including 
colorful Sailing Ships, Antique Car sets. 
with fine approvals. Frank's Stamps, R3, 
New Milford, Pennsylvania 18834. 


U.S. 
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FREE: 30 Different United States Com- 
memoratives. Approvals Included. Shelron, 
Box 547K, North Miami, Fla. 33161. 


` FREE First Day ( Cover, Approvals; Gall, 
Box 96PS, Coopersburg, ‘Pa, 18036. 


TEN Different Nudes: 20c. Approvals. 


| Stamp Farm, 2524, Oxford, Wis. 53952. 


` 100 OLD U.S. Stamps between 1861 and 
1935 M .00. Rousch Stamps, 51 Chestnut, 
Mansfield, Ohio 44903. 


11 DIFFERENT U.S. over 60 years old 
10c. Scott's Famous U.S, Foreign Approv- 
als. Scott. 22 Middle, Lexington, Massa- 
chusetts 11-02173, 


U. S. BARGAIN: 50 different 10с with 
beautiful world-wide approvals. Stamp 


Center, Kennebunk, Maine 04043. 
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230 STAMPS Only 10c with Approvals. 
Collection contains stamps from many 
countries. Commemoratives, Air Malls in- 
cluded. Fain's Stamp Agency-6, Edison, 
Georgia 31746. 


TWO Complete mint sets 5c. Approvals. 
Hamilton, 7150 Cyril, Chicago OC-4, Illi- 
nois 60649. 


ре 


FREE 11 Japan War Stamps. Approvals. 
Shroeder, 148615 Sherburne, St. Paul, 


Minnesota 55104. mE 
^ RUSSIAN si space set 10c. Russian Ap- 
Waldwick, N.J. 


provals, topicals. Snedco, 
` 40.000 DIFFERENT. Amazing new plan 
builds your collection systematically. coun- 


try by country. As low as 50c weekly. 
Ware. Monroe 0. Conn, 


5 MILLION Foreign Stamps 2c each! 
Send for gigantic approvals! ABC, Box 
6000-PS, San Francisco, California 94101. — 


SURPRISE collection! 50 exciting 
stamps, colorful flowers, animals, pictori- 
als, ete., only 10c with approvals. Write 
toda Box 634, Station A, Richmond, 
Cali T nia 94808. 


FREE! ! ! Beautiful stamps—Gold, sil- 
ver, others, Approvals. Delor, 21127 Fleet- 
wood, Harper Woods, Michigan 48236. 


APPROVALS. Low prices. Eagle, 
Pittsburgh. Ра. 15226. 
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SURPRISE Collection! Exotic mint Brit- 
ish Colonials, absolutely ee with approv- 
als. Viking, Great Neck 5, N.Y Sud PM 


ATTRACTIVE Iceland Poines Set, com- 
plete 25c Gift set, Approvals. Daufeldt 
P-2, Atalissa, Iowa 52720, 


UNUSUAL! Real, free prehistoric shark 
tooth. Stamp approvals, Unusual Com- 
pany. Box 4935, East Riverdale, Md. 20840. 


TWO Complete Se Sets! 5c with approvals. 
Marshall, Payne Road, 7D, Bethel, Con- 
necticut 06801. 


аай нида eee ee‏ ت 


COLOSSUS Mixture. 25C. Lacey, 152 W. 
42, Suite 536, New York 10036. 


` MYSTERY bai np € 


stamp collection only 
10c. Hill Co., Defiance, Ohio. 
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252 DIFFERENT U.S. commemoratives 
$1.00. Carstamps, 12 Mockingbird Lane, 
Fort Smith, Arkansas 72901. 


FREE Sample! Interesting, informative, 
illustrated, National Stamp News, Ander- 
son, ‘South | Carolina 29621. 


` MONGOLIA, 10 different pictorials, in- 
cluding triangles, diamonds. space, ani- 
mals, sports, etc., 
Salle, Box 146-PS South Bend. 
46624. 


` 1000 FINE Mixed United States Stamps 
25c. Wright's, Box 2122, Hagerstown, 
Maryland 21740. 


AUSTRALIAN Stamp News—12 Month 
Subscription, $2.50. Bedard Publications, 
=5215-PS, Detroit, Michigan 48236. 


FREE: 100 Different World Wide, Ap- 
provals included. Hickey Stamps; P. O. Box 
1242. New York, N.Y. 1000 


53 OLD STAMPS WANTED 


I PAY $250 each for 1924 1c 
Franklin stamps, rotary perforated eleven 
($2,500 unused). Send 25c for illustrated 
folders showing amazing prices paid for 
old stamps, coins, collections. 
85PS, Bronx, New York 10458. 


RADIO, TELEVISION, 
HAM EQUIPMENT 


FIX Your Own TV, Save 80%! Send 25c 
for new Illustrated Chart showing exactly 
how. We'll include free Giant Electronics 
Catalog. Zalytron, 469 Jericho Tpke, Mine- 
ola, N.Y. 11501. 


Indiana 


10c with approvals. La | ^» 


reen 


Vincent, | 


gsc TUBES, Radio & TV! Free List. 
Cornell. 4217-S University, San Diego 5. 
California. 

POLICE Radio. Hear all police calls, 
fire departments, Sheriffs, taxis, ambu- 
lances, Highway Patrol. New 5 band 


TRANSISTORIZED converter kit: Re- 
ceive police, Fire: 30-50 or 100-200 MC. 
With perforated board $5.00; With etched 
board $7.50. Instructions included. Crvstal 
controlled, Crystal $2.50. Meshna, North 
Reading, Mass. 01864. 


` GOVERNMENT 5 
fadgeteers illustrated c 
Nahant. Mass. 01908. 


WIRELESS Transmitter 
Others.  Lectronix, Box 42, 
Heights, Michigan 48071, 


HEAR—Police, Aircraft, AM-FM, Short- 
wave— Viscount 1850 Portable and AC Re- 
ceiver. $69.95. Tydings Company, 933 Lib- 
erty Avenue, Pittsburgh. Pa, 15222. 


55 HI-FI, STEREO, 
ELECTRONICS 


SLEEP-LEARNING Kits—endless tapes, 
timers, complete outfits. Catalog free. 
SLRA, Box 24-SB, Olympia, Washington. 


TAPE recorders, Hi-Fi components. 
Sleep penne Equi pment, tapes. Unusual 
values. Free Cata Dressner, 1523A 
York.” Tpke., New "Hyde Park 1, New 
Or 


` HOBBYISTS, Experimenters, 
Брези, Students . 
Plans—All complete including drawings, 
schematics, parts lists, prices. parts sources 
Laser Build your own coherent-light 


plus electronics, 
atalog 25c. Meshna, 


Kit $3.95. 
Madison 


| optical laser. Operates in the pulse mode, 


in the visible light range—$6.00 . Diode 
Laser—invisible ight (infrared) can be 
continuously modulated—53.00 ... Radar 


— Build your own ultrasonic doppler radar. 
Detect motion of people, automobiles, even 
falling rain drops. Transistorized, Uses 
standard small 9-volt battery—5$4.00 . . . 


catalog Technical Writers Group, 
Box 5994, State College Station, Raleigh. 
N.C. 27607. 


SCOTCH Recording Tapes. Tape Re- 
corders. Catalog 10c. Tower, Lafayette Hill. 
Pennsylvania 19444. 


` HOME Electronics Course only $26.95. 
Free literature. Edu-Eits. Department 
682A Hewlett, New York 11557. 


TAPE recorder sale, Brand new, nation- 
ally advertised brands, $10.00 above cost. 
Special prices on Hi-Fi Components and 
color television. Arkay Sales, 1028-G Com- 
monwealth Avenue, Boston, Mass. 02215. 


HANDSETS . . Miscellaneous types and 
manufacturers, $2. 95 each, two for $5.00. 
Send check or money order to: Telephone 
Engineering Company, Dept. CPS-4, Simp- 
son, Pi Pennsylvania. 18407. 


RELAYS . . Limited assortment of ten 


mart, (EU 1847 


NEW Voltometer 20. 000 ohms/volt with 
Monevbssk Guarantee, — $10.95. 
Dept Ya Box 8690, Brightwood. 
Washington, D.C. 20011. 


LOUDSPEAKERS, Enclosures, Kits. Lit- 
erature. Factory Prices! Auratone 148, 
Chula Vista, Calif. 92011. 


PROXIMITY Switch. Detects Nearness 
of Human Body! Free information. Clare- 
mont Products, 860 Reed, Claremont, Cali- 
fornia 91711. 


56 PHONOGRAPH RECORDS, 
TAPES 
FREE! Autosuggestion, self-improvement 


record catalog! Aramm, 5786 Elm, Fresno, 
California 93706. 


2,500 UNUSUAL Hobby, Party Records, 
hers; Free Catalogue. Rose’s Records, 


| Ot 
300 Chelsea, Louisville, Kentucky 40207, 


TAPE RECORDING 
FOR PLEASURE AND PROFIT _ 
GIANT inch thick, foot square volume 
shows hundreds and hundreds of ways to 
use your Recorder for Fun and Profit! 
Unconditionally Guaranteed. $3.95 Post- 
paid. Hammer Publishers, 1300 Arrow- 
wood Road, Asheboro, N.C. 27203. 
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STEREO Tapes. Save 30°, and up; no 
Memoersnip or fees required: postpaid 
anywhere U.S.A. Free 70-раве catalog, We 
dis-ount batteries, recorders, tape acces- 
sories, Beware of slogans. ''not undersoald.'' 
as the discount information you supply 
our competitor is invariablv reported to 
the factory. Saxitone, 1776 Columbia Road, 
N. W.. Washington, D. C. 20009. 


` BELTS For All Makes Tape Recorders. 
Give Exact Model. Public Sound, 9387 
Bird Road. Miami. Florida 33165. 


57 MUSICAL INSTRUMENTS 

30% DISCOUNT on any Name Brand 
musical instrument, Write for our low 
price. Freeport Music. 127 Sunrise High- 
way. Freeport. New York 11520. 


Band Instru- 
ments! Save to 50%. Famous makes. Easi- 
est terms. Trades accepted. Free home 
trial, Free discount catalog. Mention in- 
strument., International Music 
5535-P Belmont. Chicago 60641. 


MAKE Guitars for pleasure or profit. 
Largest assortments Woods and accessories. 
Easy to make—instructions available. Free 
catalog. International Violin Со., PS414 
E. Baltimore St., Baltimore. Md. 

GUITAR, Banjo Making, books, plans. 
wood. necks, tools, List 20c. Wildwood. 510 
East llth Street, New York, N. Y. 10009. 


^ REBUILD A Player Piano! Details from 
Vestal Press. Vestal 8, N.Y. 13850. — 

ELECTRIC Guitars. amplifiers, whole- 
sale, Free catalog. Carvin, PSM, Covina, 
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58 SONG WRITERS 


LYRIC Writers! Write songs with Nash- 
ville hit writers who get records by to 
Nashville artists. Write: Globe, 420 Broad, 
Nashville, Tenn. 37203. 


POEMS, Songs Wanted For New Hit 
Songs and Recordings by America's Most 
Popular Studio. Tin Pan Alley, 1650-PS 
Broadway, New York 10019. 


POEMS set to music. Songs recorded. 
Send poems, songs. Crown Music, 49-P 
West 32, New York 10001. 

SONGWRITERS: Protect Your Ideas! 
Get Safe Procedure! Superior Song Ser- 
vice, Dept. 331, 663 Fifth Ave., New York, 
М. Y. 10022. 


TOP Composer with publisher contacts 
needs song ideas. Share royalties. 
. 10623J Westland, Jackson, Missis- 
sippl 39209. 


FREE Recording. Publication. Songs, 
Lyrics. Over ninety commercial releases in 
1967. Suwanee, Broadway, Lenoir City, 
Tennessee 37771. 


SONGPOEMS Wanted. Send Poems For 
Offer. Nashville Music Institute. Box 532- 
PS, Nashville. Tennessee. 


59 IMPORT-EXPORT 


BIGGEST Japan's monthly wholesale 
catalogs! 5,000 pages. $20.00. Europe's. 
2,500 pages, $10.00. Samples, $2. Million- 
alre-P4. 57 West 76. New York. М.Ү. 10023. 


60 BUSINESS 
OPPORTUNITIES 


CALIFORNIA Manufacturer Needs man 
To Assemble Our Product and Be Local 
Agent. Experience Unnecessary, May Start 
While Presently Employed. Five Figure 
Income For Responsible Applicant. Write: 
S.K.R.S. Manufacturers, 2540 Olive Ave.. 
Long Beach, California 90806. 


س = 


*440 LITTLE-Enown Job Opportunities" 
_.. "Jobsuccess."" 500 Sansome (501-PS 1). 
San Francisco 94111. 
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ESTABLISH Profitable Catalog Mail- 
order Business. Everything furnished. Free 


details. Vikari’s. 835PSB First Avenue. 
Salt Lake City. Utah 84103. 
SECRETS! Mail Order Success. Inter- 


Nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free сору "Make Money By Mail.” Dis- 
closes free advertising. profitable products 
Mailco, 1554 Sepulveda, Dept. B594, Los 
Angeles 90025. 


240 | POPULAR SCIENCE 


Mid- | 


Mart, , 
| 7550 S. Greenwood, Chicago, Ill. 60619. ' dreds of Business Opportunities, 


| Easy to do. Operate from home. Few Hun- 


FREE book “Wholesaling For Profit" 
puts you in New Home Business. Direct 
Mail—Drop Ship Program brings you or- 
ders. SMC, 7330550, Gloria Avenue, Van 
Nuys. California 91406. 

TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 


Pockbottom prices, C'oseouts. bankr'pts. 
Dropship merchandise, Automobiles. 


Worldwide imports. Hongkong clothes. 
Free details. International Buyers. Box 
4633-PS2. Colorado Springs, Colorado 
80909. 


$100.00 WEEKLY spare room. Raise red- 
worms odorless, soilless way. Charlie Mor- 
gan. Box 116-C Bushnell, Florida 33513. 


SELL Advertising book matches, Write 
us today; we put you in business by return 
mail: handling complete line ad book 
matches in demand by every business 
right in your town! No investment: every- 
thine furnished free! Top «:ommissions | 


daily! Superior Match. Dept. PX-468, 


EARN Money raising fishworms for us. 
Write: Oakhaven-42, Cedar Hill Texas. 
19104. — — — ... _ 

AMAZING New Home Business!!! Make ! 
Custom carrying cases for photographers. 
musicians. salesmen, 1001 others. Mail 
plan brings big profit orders. Materials. 
instruction — everything supplied. Free 
Details, CCSC. 7630CSD, Gloria Ave., Van 
Nuys. California 91406. 


Raising Fishworms and Crickets, Carter 


Farm, Plains, Georgla. 


WORLD'S Biggest Wholesale Supply. 
Buy from 10.001 U.S.A., European, 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargainhunters 
Opportunities. Box 730-B, Holland, Mich- 
igan 49424. 


IMPORT-Export opportunity, profitable 
world-wide.  mail-order business from 
home, without capital; or travel abroad. 
We ship proven plan. for no risk exami- 
nation. Experience unnecessary. Free de- 
ы. Mellinger, Dept. B694, Los Angeles 


` CLIP Newspaper items. $1.00-$5.00 each. 
Секиз free. Walter, Вох 1360-SA. Erie, 
enna. 


PIANO Tuning learned quickly at home. 

Tremendous field! Musical knowledge un- 
necessary, GI Approved. Information free. 
Empire School, Miami, Florida 33145. 


$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
erts Do. Free Details. Associates, Box 
36-B, Holland, Michigan 49423. 


FREE “Franchise Profit Letter’’ tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today. National Franchise Reports, PS- 
528, 333 М. Michigan, Chicago 60601. 


BIG Money—making new greaseless do- | 


nuts in kitchen. Everything furnished. Sell 
stores. Free Recipes. Summers Ray, Wa- 
seca, Minnesota 56093. 


FREE Book ‘990 Successful, Little- 
known Businesses." Work Home! Plym- 
outh-252A, Brooklyn, New York 11218. 


` $15.00 HOURLY Profit — Own Business 
with one serviceman, Quickly learned. 


dred dollars builds your own nationally ad- 
vertised business while continuing present 
job. Investigate immediately . . . before 
your territory is taken. Free booklet ex- 
plains everything. Send today. Then de- 
cide. Duraclean, C8-184 Duraclean Build- 
ing. Deerfield, Illinois. 


` EXCLUSIVE Distributor Franchise. made | 


big money selling quality automotive prod- 
ucts. Many prime territories available. 
Write for free catalog and details. Clean- 
bright. Dept. 704-2202 Folin St.. Bronx, 
New York 10457. 


EARN big money invisibly reweaving 
damaged garments at home. Free informa- 
tion. Eastern Reweaving. 350 PS Lincoln 
Road, Miami Beach, Florida 33139. 


IMMEDIATE Profits with no capital or 
experience. Take orders for all magazine 
subscriptions. Friends and neighbors. are 
your prospects. Write now for complete, 
free kit. McGregor Magazine Agency, Dept. 
BBS. Mount Morris. Illinois 61054. 
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FREE Literature — Make Big Money |  paerpen 


Japa- | 


| keepin 


INSTALL burglar alarms without pre- 
vious experience or costlv equipment. Big 
profit. Free details. Nasco. 11071 Massa- 
chusetts, Dept. B694, Los Angeles 90025. 


NEW plan! Pays up to $25.00 an hour! 
Little as 4 hours weekly. Place Thriftee 
self-service displays in stores. No cost to 
merchants. No experience needed. Free de- 
tails. Lux Company Incorporated. Dept. 
931, Elkhart, Indiana 46514. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible Mending. Make tears, holes disap- 
pear from clothing. fabrics, Steady year- 
round demand from cleaners, laundries, 
homes. Details Free, Fabricon. 1535 How- 
ard. Chicago, Ill. 60626. 

VENDING Machines—No Selling. Oper- 
ate a Route of Coin Machines and Earn 
Amazing Profits, 32-page Catalog Free. 
Parkway Machine Coporation, 715 PSB En- 
sor Street, Baltimore 2. Maryland. 


FREE Mail Order Magazine. List Hun- 
Boos- 


ter-c. Wampum, Pennsy vania 16157. 


MEDICARE-Social Security. Earn top 
fees assisting clients obtain maximum 
benefits. National Tax School, Monsey, 
JOIPA. New York 10952. 


BECOME Tax consultant. Our students 


| earn $1,000-$3.000 every tax season pre- 


paring returns evenings. State approved. 
National Tax School, Monsey 1PA, New 


FASTEST Growing! Most completely 
trained and equipped! Unlimited growth 
in your own professional cleaning services 
business. Moderate investment. For full 
information. write world's leading system 


| —ServiceMaster, Dept. 451, Downers Grove, 


Illinois 60515. 


250,000 NEW MOTHERS EVERY MONTH! 
BONANZA for Bronzed Baby Shoes! $50.00 
a day profit. No investment. no inventory. 

1 or spare time, Exciting details Free. 
Sentimetal, 1919 Memory Lane, Dept. 9C, 
Columbus, Ohio 43209. 


"MAILORDER ... stop Looking! Start 
our own business!" Methods, 1933-FD, 
ayette Hill, Pennsylvania 19444. 


HOME Electronics Course only $26.95. 
Make big money. Free literature. Edu-Kits, 
Department 683A, Hewlett, N.y. 11557. 


MEN-Women! Start — Money-Making 
Plastic Laminating Business at home in 
spare time. Material that costs llc brings 
back $2.58. No canvassing or selling but 
mail orders bring in $20 a dav. Write for 
ful particulars free. Rush name on post- 
card to: Warner, Room CL-3-DO, 1512 Jar- 
vis. Chicago. Ill. 60626. 


FREE bulletin: “Your Own High Profit 
Mail Order Business," Fascinating! Wy- 
man Associates. M-214, Congers, New 
York 10920. 


COLORGLAZED Concrete pottery made 
without molds. Patented method. Ceme- 
tery products. novelties, tiles. Basement 
leak-sealing. Money-making projects. 
Booklet. details free. Men only. National 
FEE Grand Rapids, "''Minnesota.'' 


AMAZING! New! Learn Computer Pro- 
gramming at home using IBM Computer. 
Big Money. easy to learn. No college or ex- 
perience necessary. Diploma. Free booklet. 
American Computer Institute. Dept. 4B, 
1144 PICKED Drive, Clearwater, Florida 


ADDRESSERS And Mailers needed. 
send Stamp for information. Lindbloom 
Sales, 1508 Erie. Chicago 60622. 


$$MAILORDERS$$,. Your catalog. Write 
—Specialty, 409 W. Liberty, Rome, New 
York 13440. 


PAINT Murals for profit. Earn $10 - $15 
per hour, No art experience needed. New 
transfer method. Paint $100 murals for 
"pennies" in paint. Huge demand from 
bars. builders, homes, etc. Free Success 
Plan, Murals. Box 883-A-19, Tarzana. Cal- 
ifornia 91356. 


EARN $1000.00 month operating Book- 
Tax Service, Universal, Box 664-P, 
Spring eld. Missouri 65801. 


OPERATE Home  mailorder business. 
Vosacek Printing, 4444-PS Ute, San Diego, 
California 92117. 

MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 


| bon, Box 54386—PSA, Los Angeles, Cali- 


fornia 90054. 
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800 PLASTERCRAFT Molds. Catalog 
$1.00. (Refunded first order). Plastercraft, 
15-G Pruett, Asheville, N.C. 28606. 


I HAVE BEEN PAID $2000.00 
IN one month—finding buyers for new 
nomes, grer details! Matteson, Hartstown, 
8. . 


$80 DAY! Selling books by mail. Com- 
plete setup. ОопКаг, 1914B La Cana, Ha- 
cienda Heights, California 91745. 


WE need Ginseng growers! $3,000-$25,- 
000 annually. We buy your crop. $2.00 
brings seed sample and information. 
Glass's Ginseng Exchange, Dept. 85, Box 


1869, Springfield, Mass. 01101. 


I MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information. 
ds Box 6284-B, Marietta, Georgia 


UNLOCK Your Future. Become profes- 
sional Locksmith by spare time home- 


study. Make up to $6 per hour. All tools. | 


equipment included. Facts free. Send 
name, Locksmithing Institute, Dept. 1311- 
048, Little Falls, New Jersey 07424. 


PERFECT husband-wife business, Learn 
Upholstery at home. Make $10 in an hour. 
Buy-repair-sell for even bigger profits. 
Kits, tools, included. Free Booklet. Up- 
holstery Institute, Dept. 5311-048, Little 
Falls. New Jersey 07424. 


START Making More money now with 
our top mail order products also better 
shine car polishes. Hand cleaner. Protection 
Hand Lotion. Write: Norman Wiggs & Co., 
1406 E. 52nd St., Los Angeles, Calif. 90011. 


} Highly profitable 
home business. Experience unnecessary. 
Unlimited unique pottery designs easily 
made without moulds, Birdbaths, foun- 
tains, wishing-wells, benches, etc, Chemi- 
cal coloring formulas, marbleglazing. Free 
illustrated brochure. Hollywood Cement- 
craft, 602 Athens Street, Altadena, Call- 
fornia 91001. 


$60.00 DAY, Manufacturing concrete 
osts, blocks, etc. Carlane, 1803 Fremont, 
Rapid City, South Dakota 57701. 


AMERICAN partners Wanted—for world's 
greatest proposition! Ornsteen, DuQuoin, 
Illinois 62832. 


MAILORDER! $2,500.00 within six 
months. Guaranteed. ''Enterprises," Box 
2185-P, Pueblo, Colorado 81004. 
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GENERAL ELECTRIC invites you to in- 
vestigate the unusual pront opportunities 
open to appliance servicemen with a little 
capital, in the coin-operated laundry field. 
No business experience necessary. Send 
for new brochure with information on how 
to get started. Write: General Electric Co., 
Dept. C15, Box 1916, Louisville, Ky. 40201. 


BIGGEST Profits in Mailorder Here! Ex- 
citing details Free. James Jewell, Dept. 
ps, Mineral Point, Wisconsin 53565, 


PHONOGRAPH records, new, 4с 
Watches, clocks. Drop 
pire, Box 1313, Pittsburgh, Pa. 15230. 


BE YOUR OWN BOSS 
OVER, 1,000 business opportunities. 50 
manuals show you how, Catalog Free, Riv- 
erside Enterprises, Riverside, Corning, 
New York 14830. 


400% PROFIT selling books by mail 
Orchard, Box "73-R, Gloversville, New 
York 12078. 


DRAFTSMEN! Operate Own DRAFTING 
SERVICE: Full, Part Time; Experience 
Unnecessary; Details: Robert’s Drafting. 
1741 Circle Road, Baltimore, Md. 21204. 


MAKE $32 From 49c piece vinyl. PS-1843 
Edgeland, Louisville, Kentucky 40204. 


$70 WEEKLY—Home spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditax. 347410, Los An- 
geles 90034. 


МАКЕ $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary. Free De- 
tails, Wooderd, Bridgewater, Mass 02324. 


FINANCING—How you can finance small 
business, inventions, etc. Complete meth- 
od. Total Cost $5.00. P. O. Box 5536, Riv- 
erside, Calif. 92507. 


shipment deal. Em- | 


61 MONEYMAKING 


OPPORTUNITIES 


MAILORDER Secrets Revealed. Guaran- 
teed Manual, $2.00. Box 552, Osseo, Min- 


| nesota 55369. 


EARN Up To $2.10 Hour! Assemble Our 
Products. Supplies Furnished! United, Box 
55392-U, Indianapolis, Indiana 46205. 
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REPAIR Typewriters at Home! Inexpen- 
sive Course quickly trains you for $6.50 
hourly. Write: Athay, Tarentum, Pennsyl- 
vania 15084. 


MAKE $12,00 proflt each dozen assem- 
bling Belts. Details: Send stamp. Redi- 
kut's, Loganville 41. Wisconsin. 


RAISE Rabbits for us on $500 month 
lan. Free details. White's Rabbitry, Mt. 
ernon, Ohio 43050. 

FREE facts and descriptive bulletin. Be 
an Air Conditioning, Refrigeration, and 
Heating serviceman. High pay. jobs open 
everywhere, operate your own service busi- 
ness, no school or correspondence neces- 


FREE Literature — Make Big Money 
Баш Fishworms and Crickets. Carter 
Farm-11, Plains. Ga. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free, Walter, Box 1360-S, Erie, Pa. 


AMAZING successes through franchises! 
Become exclusive franchise holder vour 
territory. Information rushed. National 
Franchise Reports, SP-528, 333 North 
Michigan, Chicago 60601. 


SPARE Time cash. Sell Famous Hanover 
Shoes. Actual samples and sales kit Free. 
No experience needed, No age limit, Lowest 
prices for high quality makes selling easy. 
Every Man a prospect, Big daily commis- 
sions. For Full details, write, Hanover 
Shoe, 388 Carlisle. Hanover, Penna. 


56 ACTIVE Franchise Opportunities 
available all over USA. Brochure details 
56 Franchise chances for you to have your 
own business tied with successful Nation- 
al Companies, Send name, address to W. 
Stewart, 1085 Walnut, Des Plaines, Illi- 
nois 60016. 


MONEY—SPARE TIME OPPORTUNITY 

WE PAY CASH FOR NOTHING 
but your opinions, written from home, 
about samples of our clients' products. 
Nothing to sell, canvass or learn. No 
Skils. No Experience. Just honesty. De- 
tails from: Research 669, Mineola, N. Y. 
11501. Dept. CF-21A. 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write, where and how to sell, and 
supply lists of editors buying from begin- 
ners, Small checks can add up to worth- 
while extra income. Write to sell, right 
away. Send for free facts. Barrett, Dept. 
C-86-D1, 6216 No. Clark, Chicago 60626. 


FREE, 206 Easy ways to make money 
taking orders for exciting new products— 
spare time, Send name, age, for 5 months 
free subscription. Opportunity Magazine, 
B50 N. Dearborn, Dept. 18-DM, Chicago. 


HOMEWORK, malling circulars, salary! 
Free details! Cam Company, Dept. 155- 
ER, Verona, N. J. 07044. 


STOP Looking—. Want Success? Write: 
Box 1155, Hales Corners. Wis. 53130. 


WANT To Win A Contest? Write: 
Prizewinner, Box 11569, St. Petersburg. 
Florida 33733. 


BIG profits in becoming a supplier to 
Major Industry through  electroplating 
small parts and metalizing non-metallics. 
Write for free rires Mason, Room 
CM-3-DO, 1512 Jarvis, Chicago, Ill. 60626. 


FINEST Diamond Substitutes. Catalog 
10c, D'Lux Co., Blue Earth, Minn. 56013. 


$200.00 FROM sheet 14” Plywood (Scrap) 
Details 25c. Novelties, 610 So. 24th, Elwood, 
Indiana 46036. 


$$$$ In the mail!! Test Proven plan. 
Gibson, 2010 Oregon, Berkeley, Calif. 94703 

SELL Your Photos. Report tells How, 
Where. Color Slide Markets. Only $1.00. 
Varner Corp., 75 Washington Street, Reno, 
Nevada 89505. 


INVEST $1,000.00. Total worth $83,825.00 
after 5 years. I will show you how, Sound 
investment proven successful. Complete de- 
tails $2.00. Order direct from Wesco. Box 
4141, Dept. 15, Richmond, Virginia 23224. 


GUARANTEED way to increase monthly 
income, Send $1.00. Ealey, Б. #1, Box 670, 
Laveen, Arizona 85339. 


$3.00. Quest Enterprises, 
6029, Dept. 14, San Jose, California 95150. 
Satisfaction Guaranteed. 


GET Ahead Faster—in your present— 
ог new-—occupation. Write for free in- 
formation on our helpful books. Sher- 
wood Enterprises, Box 3404-PS, Amarillo, 
Texas 79106. 

HANDMADE Items Wanted! Dozen lots. 
(Woodwork, novelties, 
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LEARN To Fix Typewriters. Desperate 
shortage trained men. Hundreds needed. 
Make up to $25 in one hour. Learn at 
home in spare time. Industry Approved 
course. Facts free. Send name, Typewriter 
Repair School, Dept. 3311-048, Little Falls, 
New Jersey 07424. 


LEARN the secrets of repairing junk 
batteries, “Fabulous Profits" at home. 
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HOMEWORE sample product, details 
20c. Meta Research. Dept. H-1, Box 145, 
Inglewood, Calif. 90306. 

ADDRESSERS Wanted. We furnish vou 
work now. Name, age, 25c to: Hugh, Box 
103-A Edison Center, Miami, Fla. 33151. 


MONEY Maker “Novelty Sky Hooks'', 
Simple to make. Sample, pattern and in- 
structions— $1.00. Benco, 2500 Fourth, 
Louisvile, Kentucky 40208. 


WANTED! Addressers — Commission 
mailers. Stamp required. Ooton Distribu- 
tors, 122-SP Duke Drive, Portsmouth, Vir- 
ginia 23703. 


MAKE Money At Home , , Inside Re- 
ports reveal 5 unusual small businesses 
you can start on a 'shoestring," run from 
your home. No door to door selling. Re- 
parte give facts, figures, case histories, 
ow to start. Money back guarantee. All 
five Confidential Reports, Only $2.98 ppd. 
Larrymar Sales Co., Dept. PS4, 1010 West- 
chester Avenue, Bronx, New York 10459. 


MAKE and Sell Personalized Doormats. 
$2.75 Kit sells for $7.95. Free literature on 
other make and sell proiects. Modern Sup- 
plies, 320A Elizabeth Ave., Newark, New 
Jersey 07112, 


TWO Free Catalogs. Terrific money- 
Making opportunities! Midwest Mail Sales, 
R2-B44-CK, Shawano, Wisconsin 54166. 


SMART MONEY METHODS can pyra- 
mid current assets to riches—indepen- 
dence. Fast! Consultant, Box 643-X, Mi- 
ami, Florida 33145. 


AMAZING! Free details. Make money 
with a camera, Write: Sykes Company, 
Box 5252, PS4, Newport News, Va. 23605. 


"NEED EXTRA CASH?'' | 

OPERATE a Vinyl Upholstery Main- 
tenance Service, Average $10 per hour. 
Quick, Easy, Vinyl Repair. Vinyl Cleaning 
& Re-vitalizing. Vinyl Re-dyeing. Sale of 
Kits. Big Savings to you in your own 
у мелерге. ele: Сору i 
ngineerlng, i. Santiago .. Sante 
Ana, California 92701. 


BECOME Notary Public! Free Particu- 
lars. Stationers Exchange, 405-S, Richardt, 
Evansville, Indiana 47711. 


62 EMPLOYMENT 
INFORMATION 


IMMEDIATE Openings for overseas 
Work. Men and Women heeded worldwide 
in all trades, also student summer jobs, 
High pay, free travel, family housing, 
choice locations. Details free, Write: World 
Jobs, Box 1026, Providence, R.I. 02901. 
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FOREIGN and USA job opportunities 
available now. Construction, all trades. 
Earnings to $2.000.00 monthly. Paid over- 
time. travel, bonuses. Write: Universal Em- 
ployment B-4. Woodbridge, Connecticut. 


SOUTHERN CALIFORNIA Civil Service 

Positions. Many availab!e. High pay. Send 
.00 for current list and information. Кеп, 
.O. Box 373, Castaic, Calif. 91310. 


МАКЕ $18,135.57 yearly—U.S, Tax ex- 
empt working Foreign! I have. Amazing 
details Free! International Counselor, Box 
6166, Waco, Texas 716705. 


FOREIGN Employment. Construction, 
other Work projects. Good paying overseas 
jobs with extras, travel expenses. Write 
only: Foreign Service Bureau, Dept. PS, 
Bradenton Beach, Florida 33510. 


AUSTRALIA Wants You! Government 
Assisted Passage. Unlimited Opportunities. 
Latest Government Information $1.00. 
Austco, Box 3623-Е, Long Beach, Cali- 
fornia 90803. 


BOOMING Australia pays travel allow- 
ance to get You! Good jobs, Adventure. 
Latest Handbook describing allowances. 
entry requirements, advantages. oppor- 
tunities $1.00. Buckeye, Box 10.2Е0, Fair- 
born. Ohio 45324. 


LONG ISLAND Jobs — Also Rentals, 
Sales, Same Area. 8 Pages Leading News- 
aper, 3 Consecutive Fridays, Free Map 
33-00. Febak, Box 26, Bluepoint. N.Y. 11715. 
HIGH Paying Overseas Jobs. Construc- 
tion, Mining, Oil, Bonuses, Benefits, Trav- 
el expenses. Write: International Infor- 
mation Service. Dept. 109, Cortez. Florida 
33522. | 

AUSTRALIA — Opportunities Galore! 
Government Assisted Transportation. 
Handbook. Free Details. Asso. lated, Dept. 
C-4, Box 17, Lafayette. California 94549. 
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63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 83-45 Vietor Ave., 
Eimhurst. N.Y. 11373. 


SELLING Something? An Ad in the 
Carolina Salesman will help you find New 
Customers. Classified—only 10c per word. 
Display: One Column, One Inch—$10.6;. 
Send Ad with check or M.O. To: Carolina 
Salesman, 1013 Clay St, Statesville, 
N. С, 28471, 


AUTHORITATIVE information on any- 
thing. Send $2.00, deductible. Metzler Re- 
search, P. О. Box 22065, Long Island 
City, New York 11102. 


64 ENGINEERING & 
PROFESSIONAL SERVICES 


MOTORISTS! You are invited, for a 
subscription of $1.00 or more, to become 
а participant in this organization's pro- 
gram to replace the present cr.de traffic 
control system with a revolutionary, new, 
professionally-engineered, efficient, acci- 
dent-resistant, ticketless system. Money 
from subscriptions will enable any par- 
ticipant to contest any future ticket he 
desires at this organization's expense. 
When enough motorists who receive tickets 
demand trials, the present unrealistic, 
revenue-producing, accident-generating 
system. which relies upon fear and re- 
luctance of motorists to contest traffic 
tickets, will have to be replaced immedi- 
ately. Write for details. Traffic Counsel- 
ing, Inc., 3538 Waialae. Honolulu 96816. 


65 MANUFACTURING 

PINS. Bushings, Screws. Etc. Informa- 
tion Free. 21225 Vandyke, Warren. Michi- 
gan 48091. 


66 AGENTS WANTED 


BECOME A Travel Agent. Opportunities 
For Men and Women. Free Details. Ander- 
son's, Box 4468, San Jose, Calif. 95146. 


YOUR Own business—Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 12!5c; 
Ladies' Coats 30c; Dresses 15c. Enormous 
proflts. Catalog Free, Nathan Portnory As- 
коа» 2109-J Roosevelt Road, Chicago 


BUSINESS Kit Free! Postcard puts уоп 
in business! Complete line 275 shoe styles. 
Jackets! New Discoveries pay Big Com- 
missions. No investment. Send for Free 
Kit. Mason, E-594, Chippewa Falls, Wis- 
consin 54729. 


242 | POPULAR SCIENCE 
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EVERY man a prospect. Refundable sales 
kit offer showing line belt buckles, tle 
clasps, money clips, cuff links, lapels, 
identification badges, individualized with 
customer's name and emblems. Cap badges 
for trucking, bus, taxi, police, firemen, also 
postal, letter carriers and heavy construc- 
tion emblems. Choice 3000 emblems. Hook- 
Fast. Box 1088-PS, Providence, R.I. 


MAKE $50.00 daily selling air-operated 
vacuum cleaners to service stations, Free 
details. Inka Industries, 2405 Crocker, 
Houston, Texas 77006. 


ESTABLISH Your Own Business. Low 
Prices On Used Clothing, Shoes. House- 
hold Goods. Unlimited Profits, Free Cata- 
log. Northwestern Distributors, 2129 North 
Western Avenue, Chicago, Illinois 60647. 


$1.40 PROFIT Selling $2.00 Metal Name- 

plates. Wrtie: Cumberland, Monticello, 

Kentucky 42033. 

67 SALESMEN—DISTRIBUTORS 
WANTED 


FREE Selling. Outfit, 
Furniture & q 


Office Supplies, 
Oseco, 15-PS 
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Shoes. Amazing comfort. Terrific men's, 
women's line ior dress, work. play. High- 
est "ommissicn;. Shoes for yourself, Big 
outfit Free. Write: Bronson, Dept. 6052, 
Maünneapouils, Miniicsota 52408. 


LONG Neeuew Invention. Man to con- 
tact service stations. Huge profits. Cvclo 
Mig., 3818 Dahlia, Dept. 117, Denver, 
Colorado. 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mall, handling complete line ad book 
matches in demand by every business 
right in your town! No investment; every 
thing furnished free! Top commissions 
daily! Superior Match, Dept. P-468, 7530 
S. Greenwood, Chicago, IIl. 60619. 


DO you Wish to use or sell a plant food 
that is field proven. shows the greatest 
results at lowest «ost? Something different 
in sales and use. Big monthly in ome or get 
your fertilizer Free, Campbell's Gro-Green, 
Ro helle 254. Illinois. 


EARN Big Commission Full or Part 
Time. Show America's largest line Low 
Pri.ed Business Printing and Advertising 
Specialties Plus calendars in season. No 
experien.e, No investment. No collei tions 
о. deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred items 
used daily by businessmen. Merchandise 
bonuses for you, Free gifts for customers. 
Build profitable repeat business. Start 
now. National Press. Dept. 807. North 
Chicago, Ill. 60064. 


FREE. 206 Easy Ways to make money 
taking orders for exciting new products— 
spare time. Send name, age, for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-DS. Chicago. 
$100 WEEKLY on 6 easy orders daily with 
fast-selling industrial line. Gas stations. 
stores, factories buy regularly. Profits to 
13555. Reserved territory; automatic com- 
missions from repeat orders. Guaranteed 
Plan. Get Starting Offer. Harper Brush, 
3204 Third, Fairfield, Iowa 52556. 


$1,000.00 A MONTH for making dramatic 
3-second demonstrations of amazing light- 
welght Presto Fire Extinguisher. Chemical 
used by Airforce snuffs out fires instantly. 
Only $4.95. Terrific commissions. Millions 
want it. Free Kit. Merlite, 114 East 32nd, 
Dept. P-66-Z. New York 10016. 


EARN terrific commissions listing de- 
linquent accounts. No collecting. No invest- 
ment, Write: PS-12, General Finance Co., 
Pickwick Bldg., Kansas City, Mo. 64106. 
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JOIN An Established Firm. Over 30 
vears with Calendars and Advertising 
Specialties, Fleming, 6535-B Cottage Grove 
Chicago 60637, 


SELL Paint By Number Wall Mural Kits. 


lion “Do It Yourself" market. Big party 
plan, door-to-door business. Free giant 
catalog brsiness plan. Murals. 
882-A-21, Tarzana. California 91356. 
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NEW Car Thief Signal, Lightning Seller. 
Samples for trial. Northwest Eiectric, Ave., 
454, Mitchell, South Dakota. 


SELL Hertel Bibles—Part Time. Finest 
reference Bible available. Demonstrator 


sions. W : In | 
PS, Wichita, Kansas 67201. 


68 REMAILING SERVICE 


SAN FRANCISCO Remails 25c/$3.00. 
Gough, 1180 DeHaro, San Francisco, Cali- 
fornia 94107. 


CONFIDENTIAL Remails. Inquire: Spra- 
lak-B. Box 869. Fresno, Calif. 93721. 
Monthly rates. 


EUROPE Re-Alirmalis, Confidential-Re- 
ceiving/ Forwarding $1.00. Pens-Pax, Leib- 
nizstrasse 59, Berlin 12. 


MIAMI remails 25c. Monthly rates. PS 
Marle. Box 1266, Coral Gables, Florida 


SOUTH America Registered re-airmails 
$1.00 Confidential. Leon, Box 360, Guaya- 
quil, Ecuador. 


MEXICO. re-airmailing $1.00, commem- 
orative Olympic stamp. Garcia, Puebla 
386, Mexico 7, D.F. 


RECEIVING-Forwarding. $3 monthly. 
Hedgpeth, 406-PS, South Second, Alham- 


bra, Calif. 91802. 


ATLANTA remails 25c, Monthly $3.00. 
Daytona. (PS468). Box 8087, Atlanta. 
Georgia 30306. 


TAMPA—Clearwater remail 25c. Month- 
ly $3.00. Plus postage. West Coast, Box 
2084, Tampa, Florida 33601. 


VIETNAM Remails — $1.00. J. P. Boyle, 
406 South Second St., Alhambra, Califor- 
nia 91802. 


REMAILS 25c, Monthly $3.00. Free de- 
tails. Nationwide Research. 4808 W. Wash- 
ington Blvd.. Los Angeles, Calif, 90016. 


NEW ORLEANS Confidential letter ser- 
Box 2303, New Orleans, 
Louisiana 70130. 


_ LAS VEGAS: Sudden Service Remails, 
25c. Monthly $3.00 (Plus Postage). Con- 
fidential. R. Fraley, P. O. Box 1259, 
Vegas, Nev. 89101. 


70 AUTHOR'S SERVIC 


WANT Your Book Published? Learn how 
we publish, advertise, promote, distribute, 
Many successes. Free booklet PS, Vantage, 
120 West 31. New York. 


72 EDUCATION & 
INSTRUCTION 
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B. SC, ENGINEERING. MANAGEMENT 
—Correspondence Course Prospects $1. 
Canadian Institute of Science & Tech- 
nology, 263 B Adelaide St. W., Toronto. 


LEAEN TECHNICAL WRITING — at 
home, High paying prestige careers not re- 
quiring college, Growing demand, all in- 
dustries for tech writers now. Low month- 
lv tuition, Easy to understand. FREE ca- 
reer book, sample lesson, APPROVED FOR 
VETERANS. American Technical Writing 
Schools. Dept. PSC-48. 5512 Hollywood 
Blvd., Holly wood. Calif. 90028. 


MISSOURI Auction School. 
1330-05 


GI Ap- 
roved. Free catalog. Linwood, 


ansas City, Mo. 64109. 


EARN Your Degree In Electronics En- 
gineering. Highly Effective Home Study 
Courses In Electronics Engineering Tech- 
nology and Electronics Engineering Mathe- 
matics. Free Literature. Cook's Institute 
Of Electronics Engineering, P.O. Box 
SEIS, Houston, Texas 77036. (Established 

a». 


Full credit for previous schooling. No 
classes. GIVEN FREE Booklet on finishing 
High School at home. Government advice 
for drop-outs. aptitude test. Write: Acad- 
ету for Home Study, 425 S. Dearborn, 
Dept. 76-927, Chicago, Illinois 60605. 


BOOKKEEPERS — Operate Your Own 


Nationally advertised line demanded by: « lar-A-Week'' System. Ellis, Box ; 
.40.000 Hobby, Paint. Dept. Stores, $18 Bil- | coda Бх s, Вох 203 


Cedar Grove, North Carolina. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, Gilroy, Calif. 
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D P Mind Power, personality, 
memory while asleep! Free details, SLRA 
Box 24-SF, Olympia, Washington. 


LEARN Auctioneering. Free Catalog. 
Reisch Auction College, Mason 1 City : 3, Та. 


USED Courses! Books! List 10c. Smith's, 


124 Marlborough. Salem, Mass. 01970. 
OPERATE Collection Agency “Little 
Gold Mine!" Franklin Credit, Roanoke, 


Virginia 24004. 


LEARN Civil and criminal investigation 
at home. Earn steady, good par. State age. 
Institute Applied Science, 1920 Sunnyside, 
Dept. 334, i. Chicago. Illinois € 60640. — 


FCC First Class License in six t Weeks— 
nation's highest success rate—approved 
for Veterans Training. Write Eikins Insti- 
tute, 2603A Inwood Road, Dallas, Tex. 


EARN as vou learn, camera repair. Na- 
tional Camera Repair School offers ac- 
credited Home Study Course—instructions, 
texts, tools and practice equipment. Free 
information. Write NCRS, Dept. EE, En- 
glewood, Colorado, today. 


COMPLETE Your High School at home 
in spare time with Tl-vear-old school. 
Texts furnished. No classes. Diploma. In- 
formation booklet free, American School. 
Dept. X446, Drexel at 58th, Chicago, Illi- 
nois 60531. 


BE A Real Estate Broker. Insure securi- 
ty for yourself and your family. Study at 
home. Prepare for state examination. Write 
for Free Book today. Weaver School of 
S РАГЫ 3519-Е. Broadway, Kansas City 

О 


OPERATE Restaurant or diner. Free 
booklet reveals profitable plan, Write Res- 
taurant Business School, Dept, FC-48, 
1920 Sunnyside, Chicago, Illinois 60640. 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free, (Courses bought.) Lee 
Mountain, Pisgah, Alabama 35765. 


` WATCH Repairmen urgently needed. 
Learn trade now at home. 
lesson. Chicago School. Dept. 
River Grove, Illinois 60021. 

GR APHOANALYSIS — Learn scientific 
handwriting analysis for profit, pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS, Inc., 
2CS 1, Chicago 60006. 


WIS DEGREE EL era: | 


WD, Fox 


325 Jackson, Dept. 


` ELECTRONICS DEGREE bv corres- 
pondence. School accredited, NHSC. Free | 
catalog. Grantham, 1503 N. Western, 
Hollywood, California 90027. 

GET A British Diploma in Color. Phi- 
losophy, Biochemistry, Radionics, Heme- 
opathy, 35 courses. Curricular free, Dept. 


PSM, Braintridge Forest School, Lodge 
Braintridge Forest, Balcombe, Sussex. 
England. 

HOME Electronics Course only $23.85. 


Free  litrature.  Edu-Kits, 


685A, Hewlett, New York 11557. 


` "HOW ' To £ Study г — — Lp Album > (two 
records) Develop оен Student study 
ability. Approved by National Education 
Association, Washington. D. C, 86.95. 
Order Now!! Learning Institute, Box 392, 


| 

| 

| 

Department 

Woodland Hills, ( California 91364. | 
| 


EARN College degree at home, All Sub- 
jects. Ohio Christian College, 1156 Striebel 
Road, Columbus, Ohio 43227. 


` AUCTIONEER Chant Record. Simple, 
Easy to master. $3.00. Record, 23 Public 
Square, Law renceburg, Tennessee 38464. | 


AMAZING! New! Learn Computer Pro- 
gramming at home using IBM Computer. 
Big Money, easy to learn. No college or ex- 
perience necessary. Diploma. Free booklet. 
American Computer Institute, Dept. 4BE, 
2004 Dickenson Drive, Clearwater. Florida 
3516, 


FREE Bible course. Exciting! CCS, 708 | 
South Bragg, Monroe, N. C. 28110. 


` LEARN to sing Беш! Free particu- | 
| 
| 


lars, Publisher, Бох 118-PS, Brooklyn | 
11203. 


` PENMANSHIP Corrector. Improve poor | 
penmanship quickly. Details free. Ozment. | 
Box 665-35, St. Louis, Missouri 63188. 


| 

| 

| 

` DENTAL Laboratory Manual, Informa- | 

tive, Authentic. Free Chapter, Write: 

Grant Laboratory, Box 493, Camino, Call- 
fornia 95709. 


a 


| Signs, Centertown, Missouri 65023. 


| 
| 
| 
| 
Free sampie = 
| 


; and art materials included. Send now for 


l Chicago. Illinois 60639. 


' ture, rugs, appliances, refrigerators, wash- 


| typewriters, books., vitamins, shavers, Wigs. 
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AMAZING self-help and BARGAINS! Buy Wholesale and Below! 
Name Brands. Appliances, Furniture, 

Enterprises (84A), Sports Ечціртепі, Televisions, Cameras, 


Watches, Jeweirv, Thousands More, Huge 


PIANO Technology — Electronic Organ - Disco: nts to 51,000.00 on New Automobiles. 


Servicing Learned Easily At Home. GI Ap- 4 
proved. Free Booklet. Niles Brvant School, AM Pa ES FM e LUN wee pone 
Dept. S, 3631 Stockton, Sacramento, Cali- Holland. Michigan. | 


fornia 95820. 


——_ = — т анла" 


500.000 BARGAINS below wholesale. 


TELL With Mouth, Put Hands On Each, Buy name brand merchandise 10с on dol- 


Pray, Christian Tracts, 3905 Victoria, lar. Closeouts, Surplus, Imports. Dropshi 
E AX М $ ni + i p 
Hampton. Virginia 23369. merchandise. Save $1.400, new automo- 
WRITE Better. Personal Instruction, An- biles. Free details. International Buyers, 
drew Vogel, Р. O. Box 5157, Santa Monica, | BOX  4933-PS, Colorado Springs, Colo- 
Calif. 90405. rado 80909, 
NEW Wholesale-Illustration. Over 100 
73 CARTOONING, parique gifts. Rush 25c. 2H Company, Box 
eo ~ THOUSANDS of onse im bargains! 
CARTOONING And Commercial Art. | Many below wholesale. Closeouts, imports, 
Easy home-study drawing course. Art back- | surplus, liquidations, dropship merchan- 
ground not necessary. Excellent creative | dise. Newest nationally advertised ap- 
money making opportunities part or full| pliances, furniture,  jewelrv. clothing, 
time. We show you how. Low monthly | housewares, etc. Automobile discounts. 
tuition, Free booklet. Continental Schools, | Free details. United Wholesalers, 1265-C 
Dept. 8A-12, 1330 W. Olympic Blvd., Los | Broadway, New York. N.Y. 10001. 
Angeles, ¢ Calif. 90015. _ ELECTRIC Guitars, amplifiers, whole- 


Sale. Free Catalog. 
California 91722. 


| 80 ADVERTISING 
AGENCIES & SERVICES 


` FREE expert assistance ror mailorder 
advertisers. Ratebook leading newspapers, 
Magazines 25c. Chicago Advertising Agen- 
ev, 28 E. Jackson. Chicago 60604. 


81 BUSINESS SERVICES, 


INFORMATION 
MAILING LISTS 


MONEYMAKING Information For Men. 
Profits Guaranteed. Send $1.00, Barr. W, 
ME NA Park Avenue. Portland, Oregon 


82 


CARTOONERAMA Teaches you Cartoon- Carvin, PSW, Covina, 
ing in a new 24 iesson course. Free bro- 
chure. CFA, Box 263-2H, Branford, Con- 


пес ticut 06405. 


` LEARN Si Sign Painting. Fascinating Sys- 
tem, Straley. 410-P South Western, Spring- 
field, Ohio. 


“HOW To Make Money With Simple 
Cartoons’’—Everyone who likes to draw 
should have this book: Free. Send name, 
zip code. Cartoonists’ Exchange, 194 
Pleasant Hill, Ohio 45359. 


"How-to- | 
Books." FREE list. Special offer. W. & V. 
Emerson, N.J. 07630. 


— ES Ll — — 


SIGN Painting — Instructions, Brushes, 
Equipment, Free Catalogue. Kaufmann 


— (a —Ó—á 


23 LESSON Compact Cartoon Course 
And Cartoonist’s Magazine $2.00! Тоопегѕ, 
Box 30367, Lincoln, Nebraska 68510. 


74 ART INSTRUCTION 


TYPEWRITERS, 
DUPLICATORS, 
OFFICE EQUIPMENT 


ls e 


2 ART Lessons free. Enjoy glamorous 
high-pay career or profitable hobby. Study 
Painting. 


at home in spare time. Drawine. 


| Advertising Art. Fashion illustration, TV Woe DALE GE Bee John 
Art, etc. Assignments corrected with over- | Street, Simpson. Pennsylvania 18407. 
| lays by mail. Professional carrying case 


RUBBER STAMPS & 
OFFICE SUPPLIES 


free booklet. Washington School of Art. | 83 


Studio 04-017, Port Washington, New York i 
| 
| 


1:020. 
RUBBER Stamps. Made. F Free Literature. 
| Z6 DETECTIVES Simmons. 918-PS Minnesota, Knoxville, 
jx Tenn. 31921. 


DETECTIVE Course, Free Information. 
Criminology Institute, Box 202, 


FOCKET Stamp _ Pri nter. 


Geronimo, Your Name, 


Oklahoma 72543. 87, 79c, Ormiston's, Stockport, Ohio 
سسس ب‎ a — i 

DETECTIVE Course, Free Information. = 
Universal Detectives, Вох 8180E, Universal ADDRESS stamp $1.50. Signature $3.50. 


Free catalog. Jackson's. P.O. Box 443-B, 


Franklin Park. Ill, 60131. 


NEW Foldaway Stationery Case for stu- 
dio, office, travel. Specially designed, Re- 
quest brochure. Kerriwell, PS-1, 303 W. 42 
St., New York City 10! 10038. 


SIGNATURE Stamp $2.80. Free Illus- 


California 91608. 


City. 
DETECTIVE Training - 


-for free informa = 


tion write to 1917S North Kenneth Ave., 


77 LOANS BY MAIL 


BORROW $1 1.205 ‘Airmail! Repay $47 for trated Catalog. Carrol's, Avoca, Ark. 72711. 
36 ae. iv lic dmm Postal Finance, 
Dept. 11 00 Keeline Building, Omaha. 
aene aes = MOVHGER BETA: ETC 

PAY Bills! Have cash left over. $39.65 уйк TE 
repays S1000 in 35 months. Write for de- 1.000 GUMMED Address Labels. $1.00. 
tails. Budget Finance Company. Dept. | 1.900 Shipping Labels... $;.95.  Walt's, 
CB-OBO2. 317 South 20th, Omaha, Nec . ‚ Box 966, South Bend, Indiana 45024. 
braska 68102. Ex or EE 

RAISED Letters Business Cards, Ө; 

i tionery, etc, Samples, Bargain Price list 
79 BUY IT WHOLESALE free, Pioneer, PS-4, Island Park, N. Y. 

HEARING Aids, Batteries. Wholesale. | 11558 a 
Catalog loc. Fiston, Box 144Е, New Pres- | T p00 GUMMED Address Labels—$i.00. 


ton, Conn. 06777. 


` NEW 62 color Deluxe below wholesale cat- cat- | 
alog, Automobile catalog and others. House 
wares, clothing, suits, furs, shoes, furni- 


Easteoast, 257 East Third, New York, New 
York 10009. 


THERMOGRAPHED business cards 
$3.49-1.000. Free samples, Gables. 405G 
Clifton, Glenshaw, Pa. 15116. NN 


FREE Literature: 1000 Address Labels 
$1.00, 1,000 Business Cards $4.95. Printing, 
Rubber Stamps. Jordan's 552 West O'Con- 
nor, Lima, Ohio 45801. 


ers, dryers, polishers, dinnerware. teflon, 
cookware, radios, televisions, stereos, phon- 
ographs, records, cameras, projectors. re- 
corders, musical 


insiruments, organs, 


binoculars, luggage. sporting goods, golf, 


bowlinz. game tables, guns, power tools. OFFSET Printing. Prompt service. 
rider mowers, tractors, boats, motors, Mimeo Press, 835 Falls, Rocky Mount, 
s.ooters, bicycles, watches, diamonds, jew- | NC. 

elrv. Huge discounts on thousands of name | m ——— 
brand products. For free list (factory AMAZING Business Printing values 
prices). Postcard: Selbyco-6, Decatur, Illi- | Samples. Print Shop. Box 576P, Green- 
nois 02022. ville, R. I. 02828. 
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1,000 THERMOGRAPHED Business | 


Cards, $4.25—-other printing. Marchione, 
Dept. PS, Box 188, Smithtown, New 
York 117 11787. EN 


` DE LUXE Business Cards. Write for 
Samples. Scott Company, 603 Sixth, Lin- 
соп, Illinois 62656. 


POSTPAID: 1000 815х11 Offset—s$5.75. 
Mimeoprinting: 500—$3.75. Free bro- 
chures. Seaview, 8115-PS Avenue “L”, 


Brooklyn. New York : 11236. 


SPECIAL! 200 nice Letterheads, $5. 00 de- 
МОСТ 7284 00€. Box 187, Kernersville, 
N. C. : 


LABELS—500 Gold Striped Address 50c. 
Shea's, Box 4235P, No. Hollywood, Cali- 
fornia 91607. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


RUBBER Stamp presses, hydraulic oper- 
ated, electricaliy heated, Sizes 5” x 8", 8" x 
12", 10" X 15". Starting outfits, ible 
Printing Presses, Order presses, supplied, 
shipped day received. 1966-67 catalog, low 
supply prices. Cutom Manufacturing, 406 
East Elm, Springfield 2 2. Missouri. 


PRINTING Outfits, type, supplies, Send 
dime tor illustrated suppiy book and sam- 
ples. Kelsey, Inc., H-8, Meriden. Conne.t- 
icut 06450. 


PRINTING Presses, Туре, Supplies. 
Lists 5c. Turnbaugh Service. Mechani.s- 


STOCK Cuts, Line and Halftone for 
printers and advertisers. Quality, E.onomy. 
Capital Enterprises, P.O, Box 1914, Wash- 
ington, D. C. 20013. 


RUBBER Stamp manufacturers sup- 

lies. Starting outfits, presses, Low prices, 

ast service. Catalog, Jackson Supply, Box 
443B, Franklin Park, Illinois 00131. 

POCKET Stamp Cases—Manufacturers. 
Retter Printing Products 32, Tipp City, 
Ohio 45371, 

TYPE And supplies for rubber stamp 
makers. New wholesale price list No. 4 free. 
Star Stamp Supply, 752 Federal, Chicago, 
Iilinois 100905. 


RUBBER Stamp Outfits, Supplies, Kie- 
wiet, 2025 Barney Road, Kalamazoo, Mich- 
igan 49007. 


your own self-moulding rubber 


MAKE 
stamps and printing cuts. Plexirubber, Ar- 
gyie 2, Wisconsin. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver. 
Platinum. Mail Articles Today. Free giit 
with iniormation. Chicago Gold & Pre- 
cious Metals, 6 E, Monroe, Dept, 357, Chi- 
cago, 60.04. mE 

CASH Immediately For Оа “Gold. Jew- 
elry, Gold геси, Watches, Diamonds, Sil- 
verware, Platinum, Mercury, Spectacles, 
Free inlormialion. Huse Inuustries, 29-Y 
East Madison, Chicago 2. 


89 WATCHES, CLOCKS —SALES 
& SERVICE 


— ee n 


WATCHMAKERS' — Jewelers’ Catalog, 
Surprise $1.00. Watchmaking Course, Tools, 
$35.00. Bengall’s, 17942 Ventura, Encino, 
Caliornia 91316. SN 


` WATCH and clock repairing books. Free 
Catalog. North American Box 77-BR, Fox 
River Grove, Illinois 00021. RUN 


USED Wrist, Pocket Watches—$3.00 up. 


Free list. Southern Watwnes, 9-PS5, South | 


Wabash. Chi.ugo 60603. 


RÀ кын‏ ج 


` BEAUTIFUL Watches. Ladies’ Ring 
Watch, Men's Calendar, Ladies’ Calendar 
$9.99 each. Guaranteed. Taylor Enterprises, 
388 Car:ton ave.. Brook vn. М.Ү. 11238. 


90 GIFTS 


BEAUTIFUL Pop-up Cigarette-Box. $1.00 
each for self or gifts. Taylor Enterprises, 
388 Carlton Ave., Brookiyn, N.Y. 112.8. 


91 FOR THE HOME 


BURGLAR alarms, Protect your property, 
Make them yourself from orcinary house- 
hold materiais. Complete instructions and 
details $1.00, Economy Servi.e Cempany, 
115 West 20 Street, New York, N.Y. 10001. 
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KEYLESS Lock. ‘Positive Security." 
No Tools Required. Guaranteed Unforcible 
any Door That Opens In, $2.95 Ppd. Miller, 
Box 143-53, Dover, New Jersey 07801. 


SAVE $90.00 Yearly, World's Most used 
Hairtrimer £2.00, El Long, 1212 First Ave., 
Eau Claire, Wis. 54701. 


92 MODELS —SHIPS, 
PLANES, ROCKETS 


SHIP Models. Kits. fittings, plans. books. 
tools, engines, motors, Big illustrated cata- 
log 50c. Mass. residents add 3% tax. James 
Bliss & Co., Dept. PS, Route 128, Dedham, 
Massachusetts 02026, 


SHIP and Yacht model fittings: Pine 
construction Hull Kits: blueprints. Send 
50e for Illustrated catalog. A. J. Fisher, 
Ine., 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 

ROCKETS, New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
imuhchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 3, Colorado 81240. 


SHIP models catalog 25с. Scientific, Inc., 
100 Monroe, Newark, N.J. 07105. 


SHIP Model Kits—Schooner America, 
Frigate Essex, etc. Fittings, Plans, Books. 
40 Page Catalog 40c. Model Shipways, 
i"olio P, Bogota. New Jersey 07603. 


ae "-m еи. [i a T 


SAVINGS for model builders (up to 14 | 


off)—airplanes, radio control, trains, cars, 
ships, plastics. Send 10c for Jumbo Bulle- 
tins, America’s Hobby Center, 148C W. 
22nd, New York 10011. 


ROCKETS! Flying models. Engines, be- 
ginning through advanced, Catalog 25c. 
Rocket Development Corporation, Route 
3-8, Sey mour, Indiana 47274. 

NO place t to fire your rockets? Build a 
static test firing cell. Plans $3.00. Mid- 
western Amateur Research Society, RE 2, 
Box 5208, Indianapolis, Indiana 46231. 


So 


TRAINS! 25c brings 48 pages bargains. 


Lionel, Gilbert, HO, all gauges, acces- 
sorles, parts. Slot racers. planes, boats. 
Hobby cult 06 Box 11065, New Britain, 
Connecticutt 06050. 

93 ELECTRIC TRAINS, 


RACEWAYS 
LIONEL Train Bargains Bulletin 10c. 
Catalog 25c. Old Trains Bought, Sold, Re- 
paired. Mack Brothers, 2041 Chicago Ave., 
Chicago 60622. 


94 FOR INVENTORS 


жаы 


KNOW your industry. Monthly Washing- 
ton lnventor's Newsletter, $8.50;/yr. 9517 
SL. Chari ies s Place, Fairfax, Virginia 22030. 


a er me 1 


HOW ^to ge get new ideas for inventions. 
Use simple systematic formula. Send $1. 
to: Lon Hurley, P.O. Box 2014, Anaheim, 
Calif, 92804. 


PATENT SEARCH SERVICE $15.00! 
For Lawyers, Companies, Inventors. ''Con- 
fidential report" including copies of re- 
lated United States patents rushed ''Certi- 
fied Airmail'' Free! ‘‘Patent Search In- 
formation.” Write: Congress Patent 
Search Company, 911-A Warner Building, 
Washington, D.C. 20004. 


INVENTORS: Your ideas and inventions 
(patented; unpatented) expertly searched, 
developed for commercial appeal and cash 
‘royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S., Industrial En- 
gineering; United States Patent Office 
former Patent Examiner; United States 
Government former Patent Advisor! Second 
decade reliable service. Member: United 
States Chamber Commerce. Free ‘‘Inven- 
tion Record" and “Recommended Protec- 
tion Procedure.'" Airmailed! Write: Ray- 
mond Lee, Invention Developer, 230-V Park 
Avenue, New York City 10017. 


PATENT Searches, including copies of 
related U.S. Patents, $6.00. Inventors, at- 
гогпеуѕ, manufacturers use my 
wide” Airmail service! "Invention Record" 
form and "Information Every Inventor 
Needs." sent free! Miss Hayward, 1029F 
Vermont Ave., Washington 5, D.C. 

U.S. Patent Office Searches, 234 Broad- 
way. Room 3615, New York. Free Invention 
Certificates. 


"World- | 


PATENT Searches, professional patent 
development of inventions Licensed 
Professional Patent Engineer and U.S. 
Patent Office Former Examiner with staff 
of engineering specialists in all fields of 
inventions. Expert searches performed in 
the U.S. Patent Office. Your inventions 
and ideas engineered for maximum patent 

protection and greatest commercial value. 

nventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection ‘‘Inven- 
tion Certificates" and further interesting. 
valuable Patent Information. George Spec- 
tor, U.S. Patent Office Former Examiner, 
Woolworth Building, New York. 


PROFESSIONAL Fatent Searches, $6.00, 
including official U.S. Patent Office copies 
of related U.S. Patents! Prompt, depend- 
able service. Certified, Airmailed! For free 
"Invention Record Folio" and ''Important 
Patent Information Every Inventor Should 
Have," Write: United States Inventors 
Service Company, 501X Thirteenth St. 
N.W.. Washington. D.C. 20004. 


PATENT Searches complete and 
thorough. Related copies Air Mailed with 
maximum speed. $0.00. Free “Protection 
Forms’ and "Patent Information.' Write 
Alk rican Patent Search Company, Dept. 
a tL 14th St. N.W.. Washington. D.C. 


PATENT Application Financing, Free 
Patent Search Plan. Global Patent Divi- 
sion, 2420 77th, Oakland, Calif, 94605. 


PATENT Searches including Maximum 
speed. full airmail report and closest pat- 
ent copies. $6.00. Qua ity searches expertly 
auministered, Complete secrecy guaran- 
teed. Free Invention Protection forms and 
"Patent Iniormation.'" Write Dept. 4, 
Washington Patent Office Search Bureau, 
111-140, N.W.. Washington 5, D.C. 


“INVENTORS: If you have an invention 
for sale, patented or unpatented, write 
for free brochure outlining manufacturers 
requirements, royalty rates. Kessler Cor- 
poration C-74-FI, Fremont, Ohio. 


INVENTORS — Manufacturers — Pro- 
moters. Exhibit in scheduled inventors 
shows. For details contact: Inventors 
League. Inc., Freeport. Pa. 16229. 


IMMEDIATE cash. for Patent A plica- 
tions, free Patent Searches. Write for de- 
СШ. Universal Patents, 184-B, Marion, 

hilo. 


95 INVENTIONS WANTED 


MANUFACTURERS NEED NEW ITEMS! 
в. F. Goodrich, Black & Decker, South 
Bend Tackle and other million dollar cor- 
porations have authorized us to locate 
new products. For details regarding de- 
velopment, sale, licensing of your patent- 
ed/unpatented invention, write: Raymond 
Lee rganization, 230-W Park Avenue, 
New York City 10017. 


INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. 30C, 635-F Street, N.W., 
Washington. D.C. 20004. 


INVENTIONS  Promoted—For  Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Invention 
Engineer, Woolworth Building, New York. 


INVENTORS: Protect your ideas! Free 
“Recommended Procedure." Washington 
Inventors Service, 422-G, Washington 
Building, District of Columbia, 5. 


تو ا — 


INVENTIONS wanted. Patented; unpat- 


| ent d. Tremendous Manufacturers lists. 


Global Marketing Service, 2420F Tth, Oak- 
land 3. Calif. 


INVENTORS! Outright cash | sale or 
royalties for your inventions. Patented. 
Unpatented. Active demand from our client 
manufacturers. Financial assistance arail- 
able. Write Dept. 30, United States Inven- 
d 10005. ^6. 78 Wall Street, New York, 


INVENTORS! Don't sell your invention, 
patented or unpatented, until you receive 
our offer, Eagle Development Company, 
Dept. S, 79 Wall Street, New York 5, N.Y. 


INVENTORS! We will develop, sell your 
‘dea or invention. patented or unpatented. 
Our national manufacturer-clients are ur- 


| gently seeking new items for highest out- 


right cash sale or royalties. Finan.ial as- 
sistance available. 10 years proven perfor- 
man.e, For Free information write Dept. 
54. Wall Street Invention BIOS eras, 79 
Wall Street. New York, М.Ү. 10005. 


= 
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INVENTORS! Sell your invention for 
cash or royalties! Our client manufactir- 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance. For free in- 
formation, write Dept. 17, Gilbert Adams, 
Invention Broker, 80 Wall St.. New York. 


INVENTORS needed immediately for 
Manufacturers. For additional informa- 
tion write Kessler Corporation, C-74-IW. 
Fremont, Ohio. 


WE either sell your invention or pay 
cash bonus. Write for details Universal 
Inventions, 298-G, Marion, Ohio. 


ae ae Se 2 ш 


THOUGHTS Inc. sold their patents. 
May We help you? 3625 W. North, Milwau- 
kee, Wisconsin 53208. 


98 WEARING APPAREL 


MEN! Suits, sport coats, outerwear—$15- 
$25. Buy direct & save! Write for free 
catalog. Dept. A, Manufacturer's Discount 
Clothing Co., Box 253, Baltimore, Mary- 
land 21203. 


99 FOR SALE MISC. 


LOOSEN tight shirt collars with ''Button 
Extender,'" Invisible. Four for $1.50. Wil- 
liumson, Dept. PSB-1, 4001 Marilyn. 
Charleston Heights, S.C. 29405. 


1001 FREE Things—just writing differ- 
ent places, Complete list 50c. Sunshine 
House, Dept. P561, Flushing, N. Y. 11352. 


100 WANTED TO BUY 


` QUICKSILVER. platinum, silver, 
Ores analyzed, Mercury Terminal, 
wood, Massachusetts 02062, 


SWANTEDS—Pre-1945 magazines (movie, 
comics, aviation, science fiction, Fantasy- 
spider, G-8, etc). Automobile brochures. 
Brown, 1717 Wilcox, Hollywood, Cal, 90028. 


ss. LINE 


STAMP Collections, accumulations. Ea- 
gle Stamp Co., 2221 Romine, Pittsburgh. 
Penna. 15226. 


101 EMBLEMS & BRASSARDS 


gold. 
Мог- 


NAZI! Relics 2’ d M eni with Illus- 
trated-List, $3.00. wW. #2-S, Box 2063, 
Bt. Louis, Mo. 631 158. 


TROPHIES, Plaques, Awards and En- 
graving. Edward's Jewelry Shop, Quaker- 
town, Pennsylvania 18951. 


102 TREASURE FINDERS & 
GEIGER COUNTERS 


FIND buried treasure with new revolu- 
tionary analytical metal detector, Features 
pumi button tuning, automatic tuning, 

oudspeaker, negligible ground pickup, 
greatest range. 
Electronics, Dept, 
Phoenix, Ariz. 85013 


TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyists! Find gold, silver, 
relics with world famous Detectron Metal 
Detectors. Free booklet. Terms available. 
Delivery immediate. Detectron, Dept. PS-4, 
P.O. Box 243, San Gabriel, Cal. 91778. 
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Free catalog. Gardiner 
1, 4729 N. 'th Ave., 


` GOLDAK Treasure Locators—New Рог! . 


'68! A Hobby You'll Enjoy For Fun and 
Profit. Find Coins, Goid, Silver. Goldak, 
Dept. PSC, 1101A Airway. Glendale, Cali- 
fornia 81201. 
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TREASURE Hunters, Prospectors. 
"Quality-Engineered Mineral-Metal De- 
*ectors Available." Detect Gold, Silver, 
Coins, Jewelry, Fully Guaranteed. Terms 
From $69.50. Free Catalogue, White's Elec- 
ironics, Room 361, Sweet Home, Oregon 
97386. 


DISCOVERIES Unlimited with scientific 
M-Scope. Gold, silver, coins, relics, etc. 
Guaranteed. Terms. Free, illustrated Dis- 
covery Booklet. Fisher Research, Dept. Р5- 
7, Palo Alto, California 94302. 


POWERFUL Metrotech Locators Detect 
Gold, Silver. Coins. Relics. Moneyback 
Guarantee. Terms, Free Information. Un- 
derground Explorations, Dept. D, Box 793, 
Menlo Park, California 84025. 


URECON metal finder, 8" Eu transis- 
torized. $37.50, delivered. URP Corp., 
6304 1 Beech wood, Sarasota, Fla. 33581. 


` TREASURE, Gold, Silver Relics. | New 
1968 detectors now available. Free infor- 
mation, Rayscope, Box 715, North Holly- 
wood, California 91603. 


“TREASURES from the past can be 
yours With a new Relco detector. Locates 
buried gold, silver. coins, historical relics. 
Invisible electronic beam penetrates earth 
to seek out treasures hidden from the 
eyes of man for centuries. More sensitivity, 


| extra penetrating power. Weighs 3 pounds. 


Fully transistorized. Powered by inexpen- 
sive battery. Immediate delivery, Write for 
free catalog and "Treasure Hunter's Fact- 
Book” written especially for beginners. 
Relco, Dept. C-41, Box 10839, Houston, 
Texas 77018." 


METAL Locator kits and assembled 


| models from $39.90. Terms. Transistorized 


models available. Free catalog. Electronic 
Applications, Dept. S, Box 6095, Alexan- 
dria, Virginia 22306. 


103 OF INTEREST TO 
WOMEN 
$400 MONTHLY Possible—Home Typing! 
Detailed instructions, $1.00. Richard M. 


Hanlon, Box 1193-H, Indianapolis, Ind. 
46206, 


EARN Up To $2.10 Hour! Assemble Our 


| Products, Supplies Furnished! United, Box 


55392-EJ, Indianapolis, Indiana 46205. _ 


$15.00 THOUSAND, Home Addressing! 
Longhand, Typewriter, Information, send 
stampe self-addressed envelope. Brewster, 
Box 134 348-1 YT, Clearwater, Florida 33517. 


` EARN Up To $2.00 Hour Lacing Baby 


Moks. . Cuties, Warsaw 15, y 15, Indiana 46580. — 


"PROPHET Elijah Co Coming Before 
Christ” Wonderful Book Free, 58 Megiddo 


| Mission. Rochester 19, New York. 


WANT to Make Money Selling Exciting 
New Products. Send name for free 5 Month 
Subscription. Opportunity Magazine, Dept. 
18-CD, 850 N. Dearborn, Chicago. 


HOW to Make Money Writing Short 
Dept, Gê Information Free. Barrett. 
ep 


сере C-86-D3. 6212 М. Clark, Chicago 


$100, 00 WEEKLY Possible Home Typing, 
Guaranteed Moneymaking Instructions, 
$1.00. Davy's Opportunities, Box 730-В, 
Holland, Michigan 49423. — 


————— 


HOMEWORKERS “$100.0 00 W. Weekly Pos- 
sible ID Lacing Pre-cut Products. 
Kutiekay, P, О. Box 9195-PS, Fort Worth, 
Texas Mir: 


MAKE big money for your organization 
with Temporary Tattoes, the Fun and 
Fashion craze of today. Publicized in Teen- 
Vogue-McCall's, Send $1.00 for sample 
sheet. Refundable. Tom Sawyer Enter- 
prises, 65 Everett St., Allston, Massachu- 
setts 02134. 
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HOME typing. Immediate earnings, $50- 
$100 Weekly spare time. Instructions and 
employers’ list, $1.00. Summithouse, PS4, 
Box 1762. New York 10017. 
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` DELIGHTFULLY narrated children’s 
record! 25c. Satisfaction guaranteed! Box 
248, Chicago 60690. 
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LEISURE Time Money making. Interest- 
ing Added Income—Method. $1.00. Barr- 
W, 1431 S.W. Park Avenue, Portland. 
Oregon 97201. 


$150.00 WEEKLY Typing Possible! Plans, 
$1.00 (Guaranteed). Camille. 202-P5 
Brownell Street, New Bedford, Massachu- 
setts 02740. 
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HOME  Addressers Wanted! Longhand, 
Typewriter. Details, 10с апа  self-ad- 
dressed stamped envelope. Aberdean's, Box 
83-P, Millbrook, Massachusetts 02349. 


$500 MONTHLY Pı Possible—clipping news 
at home, No experience needed. Free in- 
formation. Send stamp. American, Box 
11056, Kansas City, Kansas 66111. 


104 RESORTS & TRAVEL 


"AMERICA By Car.” You will be glad 
to acquire it, for forsight, Names Best 
Places to Eat and Stay. Scenic Routes, 
Parks. Historic Sights, 170,000 Word Book, 
=20T Only $2.50. John's House, 313 Cedar, 
Dept. 6, Freeman, South Dakota 57029. 
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UNUSUAL Vacations! Information 50c. 
Box 5012, Santa Fe, New Mexico 87501. 


105 MISCELLANEOUS 
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` HYDROMETERS for winemaking. Free 
recipe and price list. Specialty Products, 
P.O. Box 382, Coos Bay, Oregon 97420. 


WINEMAKING , Grape, Elderberry, 
Dandelion, Frozen Juices, etc, Brewmas- 
ters' Secrets Revealed! Powerful Methods! 
pastructions, Recipes, and Supplies Cata- 
log. $1.00. Continental, Box 11071-ED, In- 
dianapolis, Indiana 46201. 


^ WINEMAKERS: Free illustrated catalog 
of yeasts, equipment, ARIE, Box 7208, 
Minneapolis, Minn. 55412 
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WINEMAKERS—Free Catalog and Rec- 
ipes, Eraus, Box 451-N, Nevada, Missouri 


KILLS E pg Crop Destroyers, 
Electronically. nformation. US In- 
sect Control, Box yos Royal Osk, Michi- 
gan 4 48061. 


` GRAVE Markers, beautiful Marble ef- 
fect. 9 Ibs Only $1995. Free Brochure. 
Ivie's Markers, Route 1, Box 373, Antioch, 
California 94509. 


^ WE purchase certain pieces of your un- 
wanted mail. Details 25c. Edith, Box 595, 
Sedona, Ariz. 86336. ul i. 


RECEIVE Magazines—Samples — Cata- 
logs—& Offers—Get Listed 30c. Norman 
Rorick, Pleasant Plain, Ohio 45162. 


JOIN new pest control team. Write: 
Paul Harris Company, Camden, Tennes- 
see 38320. 


MAGNETS. All Types. Specials—20 disc 
Magnets or 2 stick magnets, or 10 small 
bar magnets, or 8 assorted magnets, $1.00. 
Maryland Magnet Company, 5412-B Gist, 
Baltimore, Maryland 21215. 


106 PERSONAL 


NEW False Dental Plate, low as $26.95. 
24 Hour Service. No impression. Light- 
Weight DuPont Beauty Pink Plastic. Satis- 
faction or money back, Our 20th year. Free 
details. shipping box. West. Dept. A-206, 
3816 W. Lawrence, Chicago. Ilinois 60625. 


ATOMIC Bomb in Matthew 24:15-22! 
ICBM in Zechariah 5:1-4! Many Secrets 
and Prophetic Calendar, $1. Era Publishing 
Co., Box 1221, Kingsport, Tenn. 37662. 


IMMEDIATE Openings for overseas work 
Men and Women needed worldwide in all 
trades, also student summer jobs. High 
pay, free travel, family housing, choice 
locations, Details Íree, Write: World Jobs, 
Box 1026, Providence, R.I, 02901, 


MUSIC lovers, continuous, uninterrupt- 
ed background music from your FM radio, 
using new inexpensive adaptor. Free liter- 
ature, Electronics, 11500-R NW "th Ave., 
Miami, Florida 33168. 


INVESTIGATORS, free brochure, latest 
subminiature electronic surveillance equip- 
ment. Ace Electronics, 11500-F, NW "th 
Ave., Miami, Florida 33168. 
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` RUPTURED. Relief and Comfort. No 
Understraps, Elastic or Steel. Write Hand 
Lock Products, Preston 2, Ontario, Canada. 


LOSING Hair? Balding? Dandruff? Free 
copyrighted booklet. Dr. Shiffer Labora- 
S 533 Euclid-Arcade, Cleveland, Ohio 


OVERSEAS Jobs—Europe, South Ameri- 
ca. Far East, etc, 2.000 openings in all 
trades. Construction, Office Work. Sales, 
Engineers, etc. $400 to $2.500 month. Ex- 
pense paid. Free information, write Over- 
seas Jobs, International Airport, Box 
536-P, Miami, Florida 33148. 
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` RAISE Money, consolidate bills. Free 
amazing details, Write: Interstate, 28 E 
Jackson, Suite 1204-Р8, Chicago 60604. . _ 
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AFTER Death * Eternity, What's in 
store for you? Learn the truth, 25c for 
vital message. Eternal Lite-8, New Tripo- 
li, Pa. 18066. 
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KARATE Expert Identification Card, 


25c. DeNobile, Box 25, Brooklyn, New 
York 11204. | 
BIRTH Certificates, Marriage Certifi- 
cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms, Box 4832-8, 
Washington, D. С. 20044. 
A Coming Whirlwind to sweep this 


earth! Free Information! Write: Harvest 
PS. Jefferson City, Missouri 65101. 


“NEW Hope For Your Hair.” 190 Pages 
hair aids, including dermatologist's bald- 
ness treatment—$1.00. Collins, 60151-B, 
Oklahoma City 73106, 


BILL Problems? Poor credit no trouble. 
Not a loan company. Send for free applica- 
tion. Nationwide Acceptance, ep . PS. 
930 F St. N.W., Washington, D. 20011 
or 307 Pocasset Ave., Providence, Rhode 
Island 02909. 
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Now! In just 
2 minutes, 
find out 
how you can 


FOREVER TO 


ML 


DULL, LOW-PAY WORK 


Discover for yourself how easily you can prepare 
in your spare time, at home, for an exciting high-pay 
career in today's “blue-chip” profession...Electronics 


A you fed up with being stuck in a dull, rou- 
tine job that pays peanuts? If so, here’s your 
opportunity to get out of “dead end” work for 
good—and to start on the road to an exciting, 
high-pay career. 

As you read this, there are thousands of ca- 
reer openings waiting for qualified men in today's 
big "growth" profession—Electronics. With train- 
ing, you can be one of these men. You can have 
your pick of "glamor" jobs any man would be 
proud of—in TV and radio broadcasting, auto- 
mation, the aerospace program. 

And as you move up the ladder in this boom- 
ing field, you can earn the kind of money many 
men only dream of: $5, $6, $7 an hour... $200, 
$225, $250 a weck...$10,000, $11,000, even 
$12,000 a year! 

Getting the training you need to break into 
this field is easier than you might have thought 
possible. You don't need college—or even a high- 
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school diploma. As a matter of fact, you can 
prepare right at home, in your spare time. 

Want full details? Just mail us the bound-in 
postpaid card. We'll send you 2 FREE books that 
tell about career opportunities in Electronics and 
how you can prepare to cash in on them. Why 
not take the first step on the road to success by 
mailing the card right now? If card has been re- 
moved, send your name and address to CIE at 
the address below. 


ENROLL UNDER NEW G.I. BILL 
All CIE courses are available under the new 
G.I. Bill. If you served on active duty since 
January 31, 1955, or are in service now, check 
box on reply card for G.I. Bill information. 


ci 


Accredited Member National Home Study Council 


Cleveland Institute of Electronics 
1778 E. 17th St. Dept. P” S-21. Cleveland, Ohio 44114 


Quality never comes easy. Schlitz is most carefully brewed for 
smoothness, gusto, and aroma, without “beer bite.” This is 
pure beer. This is Schlitz. The beer that made Milwaukee famous. 


© 1368 Jos Schi Brewing Co. Miwackee and other cities, 
| 
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